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HELICOPTERS: 


The Future is Now 


Spring flowers from the Isles of Scilly 
are loaded at the St. Mary’s airport for 
the 20-min flight to the mainland. 
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Thirty years ago, a pioneer airline passenger could travel 
from the center of London to the center of Paris in 3.5 h. 
Today, despite the technical advances of the intervening 
generation, the same journey takes 4 h because of traffic 
congestion and delays in landings and takeoffs. Prospects 
of reducing this time to 90 min are becoming brighter. as 
a new generation of helicopters capable of carrying up 
to 50 passengers in first-class comfort are readied for use. 
Eighty-seven of Sikorsky’s new S-76 helicopters, which 
will carry 13 passengers at 240 km/h (150 mph), are 
scheduled to go into service in 12 countries in July of 
this year. This twin-engine, $1.2 million craft represents 
an intermediate step between the helicopters in com- 
mercial use today and the craft expected to revolutionize 
the industry in the near future. 

Sikorsky’s S-65 and Boeing’s CH-47 (the Chinook of 
Vietnam war fame) are mentioned as the front-runners 
in the helicopter race. Both aircraft have had extensive 
military use in the United States forces, and the Sikorsky 
S-65 (the Jolly Green Giant) may soon find a new peace- 
ful use: ferrying passengers, mail, and freight to the oil 
rigs in the North Sea off the coast of Great Britain. 

“This is one of the most inhospitable environments in 


the world, and the helicopter has long been a vital tool in 
the North Sea,’’ says Captain Jock Cameron, the manag- 
ing director of British Airways Helicopters, which services 
the rigs of seven companies with 19 Sikorsky S61Ns, two 
Sikorsky S58Ts, a Bell Jetranger, and a Bell 212. 

Says Cameron, ‘’The level of skills required by pilots 
on the North Sea run is considerable, and the weather 
conditions don’t allow for any relaxation in standards.”’ 

For this reason, the world’s first civilian helicopter 
simulator will be installed at the company’s base in Aber- 
deen, Scotland, and will be programmed to provide a full 
visual simulation of a rig landing. 

Captain Cameron is one of the world’s autHorities on 
helicopters, having joined the company when it was set 
up by then British European Airways as an experimental 
unit. Thirty years later he heads what is described as the 
only money-making, scheduled helicopter passenger ser- 
vice in the world. 

The Isles of Scilly are situated 56 km (35 miles) from 
the southwest tip of England, aptly known as Land’s End, 
and lie between France and England where the English 
Channel meets the Atlantic Ocean. Warm gulf stream 
currents and a damp climate make the little cluster of 


Helicopter pad on top of the tower of Wolf Rock 
lighthouse, off Land’s End, England, makes transfer 
of supplies and personnel possible even in the cus- 
tomary high seas of the English Channel. Before 
helicopter service started crews were occasionally 
stranded for several weeks. Government helicopters 
service this and other lighthouses around the British 
coast. 


islands ideal for growing flowers, and the majority of the 
spring flowers that are sold in London’s markets start 
their lives in Scilly. Tourists flock to the little towns of 
St. Mary's, Tresco, and Hugh Town from early spring to 
late fall. 

More than 82 000 of these tourists were carried last 
year between the islands and the city of Penzance, near 
Land’s End, on a single Sikorsky S-61 helicopter. With 
only one aircraft, the service still operated at a 97.5 per- 
cent reliability last year, and weather conditions ac- 
counted for two-thirds of delays or cancellations. The 
helicopter leaves Penzance from the sheltered ground 
along the Channel coast, as opposed to the windswept 
airport 76 m (250 ft) above sea level, from which the ser- 
vice was formerly operated with three fixed-wing air- 
craft. Reliability from the airport averaged only 78 per- 
cent. 

“The only problem we have in operating the Sikorsky 
S-61 is with spares. It is 5600 km (3500 miles) from its 
factory, but none the less we have maintained 99 percent 
reliability,’ says Cameron. 

The single aircraft operates as many as 12 flights/d, 

6 d/week and has an average annual load factor of 82.6 
percent. The flight takes 20 min,.and the turnaround 
time on St. Mary’s grass runways is usually less than 5 
min. The profitability of the service is partly explained 
by the cost of processing each passenger—approximately 
68 ¢, compared to almost $7 at London’s Heathrow Air- 
port. 

In addition to the oil rig operation and the Penzance- 
Scilly Isles service, the company operates an Air Sea 
Rescue Service under contract to the U.K. Board of 
Trade and the local coastguard and has saved 131 lives 
and rescued many injured and ill seamen from ships 
more than 80 km (50 miles) from the British coast. 

Helicopter service is especially suitable for the short 
distances between the major cities of the United Kingdom 
and Europe, says Captain Cameron. In addition, the 
adoption of the next generation of helicopter could mean 
that ten airfields in the Highlands and off-shore islands of 
Scotland could be closed down with equivalent service 
provided by helicopters. 

“The days of the pure helicopter are numbered,”’ he 
says. “Its speed is restricted to a maximum of about 320 
km/h (200 mph) because of the stalling of the retreating 
rotor blade and the compressibility of the advancing 
blade. A compound helicopter with stud wings can oper- 
ate at more than 480 km/h (300 mph).”’ 


Captain Jock Cameron examines a 
model of the Sikorsky S-76 helicopter, 
which he says will open up a new era 
for rotary-wing craft. 


Monitoring Earth Dams 
Via Acoustical Emissions 


Robert M. Koerner and Arthur E. Lord, Jr. 


The problem of earth dam failures, which includes earthen 
dikes holding ponds, lagoons, and embankments, is ageless, 
but undoubtedly entered the technical literature in 1889, 
when the South Ford Dam failed and caused much of 
the death and destruction associated with the Johns- 
town flood of that year. Since that time, so many earth 
dam failures have occurred that a categorization has been 
possible: 30 percent were structural, 40 percent were 
seepage, and 30 percent were hydraulic. The problem is 
far from being solved, however. Since we began working 
in this area in 1972, four major failures have occurred, all 
of which have been widely publicized by the news media: 


@ Buffalo Creek, West Virginia, on February 26, 1972; 

@ Grand Teton, Idaho, on June 5, 1976; 

@ Johnstown (Laurel Run Dam), Pennsylvania, on July 
20, 1977; and 

@® Toccoa, Georgia, on November 4, 1977. 


In addition, innumerable small dams of both private and 
governmental ownership have failed. This latter category 
of dams has received scarely no attention since their fail- 
ure usually did not result in loss of life or extensive prop- 
erty damage, but merely created a temporary high-water 
situation downstream. Their environmental damage, how- 
ever, has often been devastating, particularly when the 
dams retained hazardous materials or industrial wastes. 
Those failures cause extensive fish kills and water pollu- 
tion depending on the water quality of the river or stream 
to begin with. Our research has focused on this type of 
earth dam, although it can also be applied to all types of 
unstable earth masses. 

We began work in this area by performing initial feasi- 
bility tests on acoustic emission generation in soils in 1970 
and 1971 and published a short technical note in January 
1972. In June 1973, a 5-year research and development 
effort was funded by the U.S. Environmental Protection 
Agency. This article is a summary of that effort. 
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Robert M. Koerner is professor of civil engineering and Arthur E. 
Lord, Jr., is professor of physics at Drexel University, Philadelphia. 


Acoustic Emission Overview 


Acoustic emissions are the internally generated sounds 
that a material produces when it is placed under certain 
stress conditions. Sometimes these sounds are audible 
(woodcracking, tin crying, ice expanding, soil and rock 
particles abrading against one another), but more often 
they are not because of either their low amplitude or 
their high frequency or both. Normally a piezoelectric 
sensor (an accelerometer or transducer) is used to detect 
the acoustic emissions. These sensors, when mechanically 
stimulated, produce an electrical signal. The signal is 
then amplified, filtered, counted, and displayed or re- 
corded. (Figure 1 shows a schematic sketch of a typical 
acoustic emission-monitoring system as applied to a 
stressed soil sample in unconfined compression, the photo- 
graph shows the system we are currently using for the 
field monitoring described later in this article.) The 
counts, or recordings, of the emissions are then related 

to the basic material characteristics to determine the 
relative stability of the specimen being tested. If no 
acoustic emissions are present, the material is in equilib- 
rium and thus stable under that condition. If emissions 
are observed, however, a nonequilibrium situation is pres- 
ent and, if continued, cou!d ultimately lead to specimen 
failure. 

The acoustic emission-monitoring system shown in 
Figure 1 has been used in the laboratory to investigate 
the behavior of granular soils and cohesive soils under a 
wide variety of practical conditions. Such studies have 
led to the conclusion that acoustic emissions are gen- 
erated in a deforming soil mass by the same mechanisms 
from which the soil owes its shearing resistance. These 
mechanisms are sliding friction, rolling friction, particle 
degradation, dilitation, and cohesion. When mobilized 
by any type of stress increase (e.g., high water, seepage 
force, earthquake, shock loading, vibration, subsidence, 
or foundation settlement), both deformation and acoustic 
emission will result. A typical stress versus strain and 
stress versus acoustic emission plot is shown in Figure 2. 
Such behavior on laboratory test specimens has led to the 
idea of field monitoring, which is the focal point of this 


project. 
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Field Monitoring Studies 


Using the acoustic emission technique, we have monitored, 
or are in the process of so doing, 17 sites at locations as 
far west as Nebraska, north to upper Quebec Province, 

and south to Texas. The size of the embankments or dams 
also varies between great limits: heights from 2 to 37 m 

(6 to 120 ft) and lengths from 61 m to 10 km (20 ft to 

6 miles). 

One of those sites is described in this article. This site 
was a 4.6-m (15-ft) high stockpile of soil, which was 
eventually used in the construction of I-95 near the Phila- 
delphia international airport. An 18-m (60-ft) long sec- 
tion of the fill (Figure 2) was selected for experimenta- 
tion. A large front-end loader, in successive stages, grad- 
ually excavated the toe of the slope until instability and 
ultimately failure of the slope occurred. After each cut 
the loader left the site while acoustic emission readings 
were continuously taken. Another cut was not made un- 
til the emissions had ceased from the earlier cut. The 
acoustic emissions were greatest immediately after each 
cut was made and then eventually dissipated, in an ap- 
proximately exponential manner, until they ceased 
(hence, equilibrium). The total acoustic emission acti- 
vity from each cut increased with successive cuts. At cut 
5 the slope failed in an abrupt manner, creating a new 
natural condition that was again at equilibrium but now 
at a slope that was flatter overall than the slope of the 
initial section. The acoustic emission behavior at cut 5 
and at the other cuts indicates that slope stability is not 
a linear process but decreases rapidly when failure is near. 


Conclusions 


Currently, at a time when earth dams appear to be failing 
at an alarming rate, a nondestructive testing method to 
assess their stability seems extremely desirable. Although 
there are other methods available, the acoustic emission 
method seems to have advantages because of initial econ- 
omy (about $2000 for equipment), rapid data acquisition 
(5 to 10 min/monitoring location), and relative ease of 
data interpretation. This data interpretation can be quali- 
tatively placed into the following four classifications. 


1. Soil masses that do not generate acoustic emissions 


are not deforming and are safe. Such structures are ina 
state of equilibrium and need not be inspected for a con- 


siderable time or until a new loading condition is encoun- 
tered. 


2. Soil masses that generate acoustic emissions to a mod- 
erate degree (from 10 to 100 counts/min for the equip- 
ment and sensitivities currently used) are deforming 
slightly and are to be considered marginal. Continued 
monitoring of such cases is required until such time that 
the emissions cease or that they increase to the following 
condition. 


3. Soil masses that generate large amounts (from 100 to 
1000 counts/min for the equipment and sensitivities cur- 
rently used) of acoustic emission are deforming substan- 
tially and are to be considered unstable. Immediate reme- 
dial measures are required. In the case of earth dams, 
these measures could be to decrease the loading or to add 
downstream berms until equilibrium is reestablished. If 
acoustic emission monitoring is continued during these 
remedial measures, the technique will function as a con- 
struction design aid to give an instant assessment of the 
remedial measures as they are in progress. 


4. Soil masses that generate very high acoustic emission 
levels (greater than 1000 counts/min for the equipment 

and sensitivities currently used) are undergoing large de- 
formations and can be considered to be in a failure state. 
Emergency precautions to ensure safety of downstream 

residents and their personal property should be immedi- 
ately initiated. 


Steering Committee 
for Transportation 
Technology Support 
Selects Topics for 


Initial Products 


TRB’‘s new emphasis on low-volume road technology was 
reflected on four occasions during its Fifty-seventh Annual 
Meeting. At the informal International Round Table, 
John Zedalis, U.S. Agency for International Development, 
outlined the goals of the TRB project on Transportation 
Technology Support for Developing Countries. Those 
goals were reported in the last issue of Transportation 
Research News. 

A conference session conducted by the new TRB Com- 
mittee on Low-Volume Roads was well attended and 
elicited lively and substantive discussion on many aspects 
of low-volume roads. The committee also met again dur- 
ing the week to continue its planning of the Second Inter- 
national Conference on Low-Volume Roads to be held 
at Ames, lowa, August 1979. 

The second meeting of the project Steering Commit- 
tee was held on Thursday afternoon, January 19, under 
the leadership of Chairman Kermit Bergstralh. The meet- 
ing was enhanced by the presence of two observers, Ron 
Bridle and Ray Millard, representing the Permanent Inter- 
national Association of Road Congresses. Slides pre- 
sented by Zedalis of low-volume roads in a number of 
developing countries gave committee members a clear un- 
derstanding of the conditions that will be addressed in 
this project. 


Selection of Topics for Initial Products 


Before its initial meeting last December, the Steering 
Committee used a number of selection criteria to evaluate 
some 60 topics that had been nominated for compendiums 
and syntheses, two major products of the project. From 
those that received the highest ratings, the Committee 
selected topics for 3 syntheses and 11 compendiums: 


John P. Zedalis, Agency for International Development, Washing- 
ton, D.C., reports on the joint TRB-AID project during the Inter- 
national Round Table at TRB’s Fifty-seventh Annual Meeting. 


Informal discussion at the International 
Round Table featured (from left) Paul E. 
Irick, assistant director for special projects, 
Transportation Research Board; Ronald 
Bridle, chief engineer, U.K. Department of 
the Environment; and Gareth Jones, of 
Wooton, Jeffreys and Partners, England. 


Synthesis 


@ Maintenance operations for unpaved roads, including 
concerns for drainage, blading frequency, gravel loss, 
and washboarding 

@ Labor-intensive intermediate technology for construc- 
tion and maintenance 

® Staged construction 


Compendium 


®@ Geological and drainage considerations in highway 
location 

Geometric design for unpaved roads 

Hydraulics, drainage, culverts 

Low-cost water crossings 

Inventory and development of material resources 

Properties of surface gravels 

Inexpensive soil modification with local materials 
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@® Quality control of materials for low-volume roads 

® Control of erosion 

@ Maintenance practices for roadside drainage 

@ Decision methodology for maintenance and upgrading 


The order in which the topics are listed is not intended to 
represent their order of importance or their order of pub- 
lication. Since this list of topics represents approximately 
1 year’s work, a second round of topic selection will likely 
not be undertaken until late in 1978. 

Small subcommittees of the Steering Committee were 
formed to advise and assist during the production phase 
of each topic and to review the draft products. 


Production Phase 


As the project enters its production phase, citations and 
abstracts are now being acquired for a number of the 
topics named above. Sources for these references include 
TRB’s information service files, various data bases that 
can be searched in an on-line mode, and the catalog files 
of a number of libraries in the Washington area. Full-text 
documents will be acquired for those references that are 


Luwu rural development, Sulawesi 
Island, Indonesia. 


Western Hills Road, Nepal. 


judged to be most relevant to the topic scopes and project 
objectives. Further selections from these acquired docu- 
ments will result in bibliographies and full-text documents 
to be included in the compendium products and to be 
used as resource material by synthesis consultants. 


Correspondent Network Development 


Initial steps have been taken for the development of a 
correspondent network that identifies the countries, or- 
ganizations, individuals, and procedures for distribution 
of the information products. Some 60 countries and 
potential recipient organizations within each have now 
been identified. A subcommittee has been named to as- 
sist in the further development of policies, plans, and 
details for the correspondent network. 


Project News 


The Transportation Research News will continue to carry 
progress reports on development of the correspondent 
network and the development of information products. 
Readers are invited to send comments and suggestions to 
Lloyd Crowther, project engineer. 
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A. Scheffer Lang, Railroad Executive, 
Is New Chairman of TRB’s Board 


A. Scheffer Lang, assistant to the president, Association 
of American Railroads, took over the position of chair- 

man of the Executive Committee of the Transportation 
Research Board in January 1978. He succeeded Robert 
N. Hunter, chief engineer of the Missouri State Highway 
Department. 

Peter G. Koltnow, president of the Highway Users 
Federation for Safety and Mobility, was appointed vice- 
chairman. 

Six new members were appointed to 3-year terms on 
the Executive Committee by Harvey Brooks, chairman of 
the Commission on Sociotechnical Systems, with the ap- 
proval of Philip Handler, president, National Academy of 
Sciences. They are Arthur C. Ford, assistant vice presi- 
dent, Delta Air Lines; Robert R. Kiley, chairman, Massa- 
chusetts Bay Transportation Authority; Roger L. Mallar, 
commissioner, Maine Department of Transportation; 
Marvin L. Manheim, professor, Department of Civil En- 
gineering, Massachusetts Institute of Technology; Darrell 
V Manning, director, Idaho Transportation Department; 
and John R. Tabb, director, Mississippi State Highway 
Department. 

New ex officio members of the TRB Executive Com- 
mittee are William M. Cox, Federal Highway Administra- 
tor; Richard S. Page, Urban Mass Transportation Adminis- 
trator; and John McGrath Sullivan, Federal Railroad Ad- 
ministrator. 

A. Scheffer Langis a native of St. Paul, Minnesota, and 


Transferring the chairmanship of the 
TRB Executive Committee, Robert 
N. Hunter, chief engineer of the 
Missouri State Highway Department 
(left) accepts a plaque in recognition 
of his service from incoming chair- 
man A. Scheffer Lang, assistant to 

the president, Association of American 
Railroads. The ceremony took place 
during the Chairman’s Luncheon at 
the recent Fifty-seventh Annual Meet- 
ing of TRB. 


attended the University of Rochester and Massachusetts 
Institute of Technology. He was an instructor in railway 
construction, operations, and maintenance at the U.S. 
Army Transportation School before becoming assistant 
professor of transportation at MIT and later director of 
operating data systems for the New York Central Rail- 
road. He was named deputy under secretary for trans- 
portation research of the U.S. Department of Commerce 
in 1965 and became federal highway administrator in 
1967, a post he held for 2 years. After returning to MIT 
as visiting professor and professor of civil engineering, he 
took up his present position in 1972. He is a member of 
the American Railway Engineering Association and is 
adjunct professor of civil engineering at Carnegie-Mellon 
University. He was the cowinner of the 1961 Highway 
Research Board Award and has published many articles 
on transportation. 


Peter G. Koltnow was born in New York City and 
studied at Antioch College and the University of Cali- 
fornia. He is a registered professional engineer in Cali- 
fornia and Ohio. He worked in transportation and traffic 
safety for the city of Dayton, Ohio, for Fresno County, 
California, and for the Automobile Club of Southern 
California before joining the Automotive Safety Founda- 
tion (later renamed the Highway Users Federation for 
Safety and Mobility) in 1967. He was named president of 
that organization in 1974. He is a Fellow of the Institute 
of Traffic Engineers and a member of the American Soci- 
ety of Civil Engineers and the National Society of Profes- 
sional Engineers. He also serves on the National Commit- 
tee on Uniform Traffic Laws and Ordinances and on the 
TRB Group 1 Council. He has lectured extensively in the 
United States and abroad on urban transportation and 
traffic safety. 


William J. Harris, Metallurgist and 
Railroad Executive, Honored by TRB 


William J. Harris, Jr., vice president of the Research and 
Test Department of the Association of American Rail- 
roads, is the 1977 recipient of the Transportation Re- 
search Board’s Distinguished Service Award. 

The Distinguished Service Award was created in 1972 
to recognize people who have given leadership and dis- 
tinguished service, but who have not necessarily been per- 
sonally active in research. As a member of the National 
Research Council, Harris served as chairman or member 
of several of its committees and panels from 1967 to 
1970. He helped to initiate and develop the Transporta- 
tion Research Board’s rail program, serving from 1974 to 


William J. Harris (right) accepts TRB’s 
Distinguished Service Award from 
Chairman Robert N. Hunter. 
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1976 as chairman of the TRB Special Committee on 
Rail Transport Activities. 

Born in South Bend, Indiana, he received his bachelor’s 
and master’s degrees from Purdue University and his 
doctor of science degree from Massachusetts Institute of 
Technology. 

His professional career began in military service dur- 
ing World War II, when he served in the Engineering Di- 
vision of the Navy's Bureau of Aeronautics, where he 
was responsible for monitoring and developing basic 
research on new aircraft armor materials and penetration 
dynamics. In 1947 he joined the staff of the Naval Re- 
search Laboratory, where he developed steels and im- 
proved resistance to brittle fracture. That work led to 
significant changes in the steels used in merchant ships. 

From 1951 until 1959 he was associated with the 
National Academy of Sciences, where he assisted in the 
organization of the Metallurgical Advisory Board and 
served as its executive secretary. Later he became ex- 
ecutive director of the Materials Advisory Board and 
then assistant executive secretary for planning in the Di- 
vision of Engineering and Industrial Research. 

From 1959 until he assumed his present position, he 
was on the staff of the Battelle Memorial Laboratories 
and Institute. As assistant to the director of the Battelle 
Memorial Laboratories, he was a leader in establishing the 
Titanium Metallurgical Laboratory, one of the first major 
information analysis centers. Later, as director of the 
Washington office of the Battelle Memorial Institute, he 
guided the transformation of that laboratory into the 
Defense Metals Information Center. 

From 1969 to 1971 he was a member of the Metric 
Study Advisory Panel to the National Bureau of Stan- 
dards, and served from 1974 to 1975 as chairman of the 
Rail Sector Committee of the American National Metric 
Council. 

Other professional organizations in which he Is or has 
been a member include the Engineers Joint Council; 
American Institute of Mining, Metallurgical and Petro- 
leum Engineers; Metallurgical Society; Engineering Foun- 
dation; Engineers Council for Professional Development; 
and American Society for Metals. 

Among the many awards he has received are the Dis- 
tinguished Alumnus Award from Purdue University in 
1965, the Mathewson Medal from the American Institute 
of Mining and Metallurgical Engineers in 1950, and the 
Railroad Man of the Year Award from Modern Railroads 
in 1976. He is the author of more than 40 technical 
papers and was coeditor of Perspectives in Materials Re- 
search, published in 1963. 


Roy E. Jorgensen Wins 
Roy W. Crum Award 


Roy E. Jorgensen, president of Roy Jorgensen Associates, 
Inc., and a well-known figure in highway research and en- 
gineering circles throughout the world, was chosen the 
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Roy E. Jorgensen (right) receives the Roy W. Crum Award from 
TRB Executive Committee Chairman Robert N. Hunter during 
the Chairman’s Luncheon at the recent Fifty-seventh Annual 
Meeting of TRB. 


1977 winner of the Roy W. Crum Distinguished Service 
Award. 

The Roy W. Crum Award, which is the most distin- 
guished honor conferred by TRB, is presented in recogni- 
tion of outstanding achievement in the field of highway 
research. It was established in 1948 and was known as 
the Highway Research Board Distinguished Service Award 
until 1952, when it was redesignated the Roy W. Crum 
Distinguished Service Award as a memorial to the board's 
director who headed the TRB staff from 1928 until his 
death in 1951. 

Jorgensen received his engineering education at the 
University of California, graduating with a bachelor of 
science degree in civil engineering. For 12 years he served 
in various engineering capacities with the U.S. Bureau of 
Public Roads and for 9 years was director of planning and 
then deputy commissioner and chief engineer of the 
Connecticut State Highway Department. For 5 years dur- 
ing that period he taught highway planning on a part- 
time basis at the Yale Bureau of Highway Traffic. In 
1951, he joined the National Highway Users Conference 
as engineering counsel to work with highway interest 
groups, highway department officials, educators, and leg- 
islative study commissions throughout the country pro- 
viding guidance on highway needs, safety, finance, and 
administration. In 1956 he was instrumental in the es- 
tablishment of the National Highway Management Con- 
ference program under the joint sponsorship of the Na- 
tional Highway Users Conference and the American Asso- 
ciation of State Highway Officials. He left the Highway 
Users Conference in 1961 to organize his own manage- 
ment consulting firm. 


During his career, he has served as a member of the 
Executive Committee of the American Association of 
State Highway Officials; a member of the advisory com- 
mittees for the Maryland, WASHO, and AASHO road 
tests; chairman of the highway division of the American 
Society of Civil Engineers; and chairman of a special 
finance subcommittee of AASHO that developed the 
first post-World War || comprehensive nationwide evalua- 
tion of highway needs for presentation to Congress. 

He is a life member of the American Society of Civil 
Engineers and the Institute of Transportation Engineers; 
a member of the American Management Association, the 
American Road and Transportation Builders Association, 
and the International Road Federation; and an associate 
of the Transportation Research Board. He is the author 
of numerous articles and papers that have appeared in 
highway and engineering publications and journals 
throughout his career. 


Paper on Hydraulic Conductivity 
Wins TRB’s K.B. Woods Award 


Two Illinois authors of a paper outlining a method of pre- 
dicting the hydraulic conductivities of subgrades and high- 
way soil materials were honored recently at the Fifty- 
seventh Annual Meeting of the Transportation Research 
Board. They received the K.B. Woods Award, which Is 
presented annually for the outstanding paper in the field 
of design and construction of transportation facilities. 
Atef Elzeftawy, who is assistant soils physicist with the 
Illinois State Geological Survey, and Barry J. Dempsey, 
who is an associate professor in the Department of Civil 
Engineering, University of Illinois at Urbana-Champaign, 
Originally presented the winning paper at the Fifty-sixth 
Annual Meeting of TRB a year ago. 

The method described by Elzeftawy and Dempsey in 
the award-winning paper uses the relation of soil-moisture 
content and suction head to calculate the unsaturated hy- 
draulic conductivity of soil. Th value of the hydraulic con- 
ductivity at saturation (the soil permeability) is used as a 
matching factor during the calculations. The soil-moisture 
content and suction-head relation and the saturated con- 
ductivities of subgrades were determined in the laboratory 
by using the commercially available Tempe cell. Disturbed 
and undisturbed samples of Drummer and Fayette-C sub- 
grades, Ottawa sand, and class X concrete sand were used 
in this study. The comparison between the experimental 
and the calculated values shows that the method success- 
fully predicts the hydraulic conductivities of highway soil 
materials. 

Atef Elzeftawy is a native of Egypt and a graduate of 
the University of Alexandria, Egypt, and the University 
of Florida. He was formerly a research assistant in the 
National Research Center and University of Alexandria, 
Egypt, and a research assistant in the Soil Science Depart- 
ment of the University of Florida. At the time that he 
coauthored the winning paper, he was visiting research 


Atef Elzeftawy (right) is congratulated 
by TRB Executive Committee Chair- 
man Robert N. Hunter on winning the 
1977 K. B. Woods Award. Coauthor 
Barry J. Dempsey was unable to attend 
the award ceremony. 


associate and a postdoctoral Fellow in the Depart- 
ment of Civil Engineering of the University of Illinois. 
Elzeftawy, who is the author of 18 papers published in 
various research journals, will become a citizen of the 
United States this year. 

Barry J. Dempsey is associate professor in the Depart- 
ment of Civil Engineering of the University of Illinois, 
where he received his BS, MS, and PhD degrees. He was 
employed by the IIlinois Division of Highways from 
1960 to 1964, when he joined the faculty of the univer- 
sity as a half-time research assistant. He is currently the 
project supervisor for state-sponsored research concerned 
with nonisothermal moisture movement in pavement sys- 
tems and is project supervisor for the Federal Highway 
Administration project on improving subdrainage and 
shoulders of existing pavements. 


Pyke Johnson Award winners 
(from left) Ervin S. Roszner, 
Lester A. Hoel, and William 
M. Millar are congratulated 
by Robert N. Hunter, chair- 
man of the TRB Executive 
Committee. 


Prizewinning Paper on 
Senior Citizens 


Three transportation experts who authored a paper on a 
free transit program available in Pennsylvania to senior 
citizens have been awarded the Pyke Johnson Award by 
the Transportation Research Board. The paper was pre- 
sented at the Fifty-sixth Annual Meeting of TRB, January 
1977. The award was presented a year later at the Chair- 
man’s Luncheon during the Fifty-seventh Annual Meet- 
ing to William M. Millar, Lester A. Hoel, and Ervin S. 
Roszner. 

The Pyke Johnson Award, named for the twenty-third 
chairman of the Transportation Research Board, is pre- 
sented annually for the outstanding paper in the field of 
transportation system planning and administration. 

The winning paper describes the free transit program 
instituted by the Commonwealth of Pennsylvania on 
July 1, 1973. Under this program persons 65 or older 
may travel at no charge on local public transit systems 
during nonpeak hours on weekdays and at all times on 
weekends and holidays. 

A 1976 survey, reported on by Millar, Hoel, and 
Roszner, shows that travel by senior citizens has increased 
by an average of 8.2 trips/month. In addition, new riders 
(generally people with low incomes) were attracted to 
transit. Users reported that they realized significant cash 
savings, over and above the fare savings, by being able to 
travel to stores where prices were lower. |n general, 
transit operators had positive attitudes about the program, 
despite being dissatisfied with the amount of compensa- 
tion received and the method of determining it. Opera- 
tors enjoy an improved community image as a result of 
their participation and have experienced no major 
program-related cost increases. 

William A. Millar is the special assistant to the execu- 
tive director of the Port Authority of Allegheny County 
in Pittsburgh, Pennsylvania. At the time the paper was 
written, he was chief of the Free Transit Program for 
Senior Citizens, Pennsylvania Department of Transporta- 
tion. He is secretary to the TRB Committee on the Trans- 
portation Disadvantaged. He earned his bachelor’s degree 
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from Northwestern University and his master’s degree 
from the University of lowa. 

Lester A. Hoel is Hamilton Professor and chairman of 
the Civil Engineering Department at the University of 
Virginia. A former Fulbright Scholar, he holds three de- 
grees in Civil Engineering from the City College of New 
York, the Polytechnic Institute of Brooklyn, and the 
University of California, Berkeley. He was formerly a 
research scholar and visiting professor at the Institute of 
Transport Economy in Oslo and at the Norwegian Tech- 
nical University. In addition to serving on the faculties 
of San Diego State University and the City College of 
New York, he is a former chief engineer on the staff of 
Wilbur Smith and Associates. 

Ervin S. Roszner is senior analyst and project manager 
with CONSAD Research Corporation of Pittsburgh, 
Pennsylvania. He holds a bachelor’s degree from the City 
University of New York and a master’s degree from 
Carnegie-Mellon University, where he later served as re- 
search economist on the staff of the Transportation Re- 
search Institute. Roszner has served on the Transporta- 
tion Project Advisory Committee on the Health and Wel- 
fare Planning Association of Allegheny County; acted as 
chairman of the Transportation Division, White House 
Conference on Aging, Southwestern Pennsylvania Region; 
and served on the program committee of the Sixth Inter- 
national Conference on Urban Transportation. 


Audio Tapes Available for 
TRB Annual Meeting Sessions 


Cassette tape recordings of selected sessions of the Fifty- 
seventh Annual Meeting of the Transportation Research 
Board are now available by mail and may be ordered 
from Playback Conference Recording, Ltd., Post Office 
Box 384, Midwood Station, Brooklyn, New York 11230 
(telephone 212-357-1350). Prices are $8.75 for tapes of 
a single session (2 cassettes) and $49 for tapes of a set of 
any six sessions (12 cassettes). The numbers of the ses- 
sions for which tapes are available are listed below; the 
meeting on the Highway Capacity Manual was also taped. 
Information on papers and presentations at these sessions 
is given in the November-December 1977 issue of the 
Transportation Research News and in the Annual Meeting 
Program. 
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William N. Carey, Jr., executive director of the Transportation 
Research Board, was presented with the P. D. McLean Memorial 
Award by the Washington-based Road Gang, an informal group 
of transportation executives, in January. The award, named for 
the first chairman of the Road Gang, is presented each year to an 
individual who has made “outstanding contributions to the ad- 
vancement of highway transportation in the public interest.“ The 
award was made by David H. Buswell (right), a former chairman 
of the Road Gang and a former public information officer of the 
Transportation Research Board. Robert Garrett, of the American 
Road and Transportation Builders Association, is on left. Photo 
by Richard Lauzier, ARTBA. 


PLANNING AND ADMINISTRATION 


Share-A-Cab in Boston 


ls the taxicab an economically feasible, untapped source 
of transportation capable of helping reduce metropolitan 
traffic congestion and the problems of air pollution and 
gas Consumption associated with it? Boston, Massachu- 
setts, is testing the idea with a group-ride taxicab service 
called Share-A-Cab, a pilot program designed for travelers 
using Boston’s Logan International Airport. A preliminary 
study of the program’s first 3 months of operation indi- 
cates promising results. 

The shared-taxicab service was initiated in Boston in 
March 1977 by the Massachusetts Port Authority to pro- 
vide convenient, door-to-door service to Logan airport 
users at a flat fare per person, approximately half the 
charge for regular exclusive-ride taxi service. The initial 
operation covered 21 cities and suburbs in the Boston 
area, and it has since been expanded to include 117 ad- 
ditional eastern Massachusetts cities and towns. 

Passengers-are grouped at five terminal locations at 
Logan airport through a central dispatching site at which 
telecommunications is used to ensure the best match of 
passengers leaving the airport. No more than four pas- 
sengers are assigned to a single cab. 

In developing the program, the port authority hoped 
not only to reduce traffic in the increasingly congested 
area surrounding the airport but to help the private taxi- 


cab industry in competing with other high-occupancy air- 


port transportation vehicles, such as buses and limousines. 


According to the study, although the service accounts 
for only about 4 percent of the total daily trips from 
Logan airport, it has reduced the number of daily vehi- 
cle kilometers traveled by about 1600 (1000 miles). 

Other findings of the study show that of the new 
Share-A-Cab trips approximately 60 percent shifted from 
exclusive-ride taxis, 20 percent from private automobiles 


and rental cars, and about 19 percent from bus, limousine, 


or public transit. Only 1.4 percent of passengers request- 
ing service were not served because no group could be 
formed. Share-A-Cab has increased taxi occupancy and 
reduced vehicle trips. Taxi industry revenues generated 
at Logan airport have declined slightly although revenues 
per taxi trip have increased. Overall, revenue per taxi ve- 
hicle kilometer has increased slightly. 

Although the service was implemented with no major 
operational difficulties, it has not been without its prob- 
lems. Initial demand was below what was anticipated, 
and improvements in ridership have not been so great as 
hoped for. Consequently, the high operating cost of the 
system, and its diversion of passenger trips from the 
higher occupancy modes of transportation, which are less 
expensive to operate, have caused concern. 

To help combat these problems, the program has now 
been modified to guarantee service to any traveler within 
15 min of the time of his or her request whether or not a 
group can be formed. Previously, such travelers were 
forced to find other means of transportation. 

Other suggestions that are under consideration include 
provision of inbound service to the airport; provision of 
service to the city of Boston, thus offering the half-fare 


service to a larger population and enabling better matches; 


and automation of at least part of the dispatching service 
to improve the cost-effectiveness of the overall system 
operation and at the same time to help minimize waiting 
time and travel time for the users of the system. 


Airport Satellite 
Terminal Proposed 


Off-airport satellite terminals at four locations in the New 


York City area could play a role in relieving ground con- 


gestion at the Kennedy, LaGuardia, and Newark Airports, 


according to an intercity transportation effectiveness 
model developed by the Port Authority of New York and 
New Jersey. The model was calibrated with observations 
on actual air passenger behavior. 


The results of the project indicate that if increased pas- 


senger demand becomes a major bottleneck in the future, 


satellite terminals in New York’s central Nassau and lower 
West Chester counties, as well as southwestern Bergen and 


northern Middlesex counties in New Jersey, could handle 


9.8 million passengers annually in 1985. That figure repre- 


sents 14 percent of the region’s total two-way passenger 
load of locally originating air travelers. 


Most of the diversion to satellites would occur at Ken- 
nedy and Newark airports, where the study indicates that 
some 20 percent of each airport's total passengers might 
elect to travel through one of the satellite terminals. 


Canada Launches 
$230 Million Program 


A 5-year, $230 million program has been implemented 
by the Canada Ministry of Transport to assist the Cana- 
dian provinces in improving their urban public transpor- 
tation systems. The Urban Transportation Assistance 
Program, which was scheduled to go into effect April 1, 
1978, replaces the existing Commuter Services Program 
and incorporates funds from the Railway Relocation and 
Crossing Act Program. According to Minister of Trans- 
port Otto Lang, the new program recognizes the impor- 
tance the federal government attaches to improved urban 
transportation in the country while also recognizing that 
urban transportation is fundamentally the responsibility 
of the provinces. 

Under the new program, projects to be considered for 
funding have been expanded to include those that im- 
prove the efficiency of urban transportation, discourage 
inefficient automobile use, contribute to energy conserva- 
tion, and aid growth and development of the public trans- 
portation system. In addition consideration is given to 
railway relocation and grade separation projects. 

Each of the Canadian provinces will share equally in 
the fund under a formula that allows them $10/person 
during the 5-year period based on 1976 figures. The 
Urban Transportation Assistance Program will end March 
SO Se: 


OPERATION AND MAINTENANCE 


Bicycle Safety Under Scrutiny 


The bicycle boom, a phenomenon of the 1970s, has put 
more bicycles on the nation’s roads than ever before. Bi- 
cycle sales have tripled in the last 10 years, but, unfor- 
tunately, so have bicycle accidents. 

Three separate studies on highway bicycling, bicycle 
lanes, and behavior of bicyclists at intersections demon- 
strate different approaches to bicycle safety. 

“Bicycling Highways” is a project to develop a state- 
wide bicycle route system on North Carolina highways. 
Although statistics show a decline in total transportation 
accidents and deaths in North Carolina, bicycle accidents 
and deaths are rising. North Carolina Department of 
Transportation researchers believe that one of the main 
reasons for the rising accident rate is the lack of knowledge 
of the safest roads to cycle on. The North Carolina project 
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will provide bicyclists with that information on special 
maps, pointing out alternative routes to the high-volume 
roads now used. Development of the first major long- 
distance trail, the 1146-km (712-mile) Mountains-to-the- 
Sea Route, is complete. Local jurisdictions are also de- 
veloping their own shorter bicycle highways, which will 
eventually be included in the statewide system. 

In Davis, California, where the weather is warm and 
the number of bicycles is large, a well-developed system 
of bicycle lanes has existed for 8 years. A University of 
California study on use and appeal of these bicycle lanes 
shows that an experienced bicyclist is more likely to 
choose a route where bicycle facilities exist and, in fact, 
99 percent of experienced bicyclists say that bicycle lanes 
create improved riding conditions. 

The age of the bicyclist was found to be a factor in 
whether the rider will use the new bicycle lanes. Bicyclists 
25 and older were most enthusiastic in praising the bi- 
cycle lanes as improving their mobility. Those 18 to 24 
were least impressed and least influenced in their route 
selections by the installation of the lanes. 

An Arizona State University research project has docu- 
mented the behavior of bicyclists at nine intersections in 
Tempe, Arizona, selected for their various facilities for 
bicycle riders. Those facilities include push-button acti- 
vating traffic signals and bicycle lanes. The study was 
prompted because bicycle accidents in Arizona have in- 
creased from 383 in 1967 to 1124 in 1975. Most of 
those accidents occurred at intersections in urban areas 
where motor vehicles, bicycles, and pedestrians compete 
for space. Better regulation of bicycle traffic to reduce 
accidents is expected to result from the Arizona State 
University study. 


Automobile Ownership in City Is 
Mainly a Matter of Money 


To own or not to own an automobile? City dwellers tend 
to answer that question on the basis of how long it takes 
to get around by automobile, how long the same journeys 
would take by public transit, and how big an income they 
have. But the greatest of these factors is income, con- 
cludes a study by the General Motors Research Labora- 
tories. The study used Detroit as a case history and took 
into account various demographic breakdowns as well as 
automobile and transit travel times. 

In the decision on whether or not to buy an automo- 
bile, household income was three times as important to 
city dwellers as automobile travel times and six times as 
important as transit travel times. Predictably, all of these 
factors carry less weight with suburbanites than with 
inner-city residents, and with young people than with 
their elders. 

Improving traffic conditions would probably increase 
automobile ownership. Improving transit would improve 
its ridership, too, but the effect on overall transportation 


efficiency would be only half as great as improving traf- 
fic conditions because of the number of people who 
would not switch to transit in any case. 


Licenses for Hitchhikers? 


Hitchhiking as it is currently practiced is extremely dan- 
gerous for both motorist and passenger and is therefore 
almost universally opposed by highway officials. One ap- 
proach to making the practice safe is being demonstrated 
in Clear Creek, Colorado, where hitchhikers and partici- 
pating motorists will be issued special identification 
cards and shelters will be built where hitchhikers can 
wait. It is hoped that this will reduce fears about indi- 
vidual safety for drivers and passengers. 

This was one of several innovative practices described 
by Douglas J. McKelvey and Richard S. Watt of the 
Transportation Institute of North Carolina A&T State 
University during the Fifty-seventh Annual Meeting of 
TRB. 


Reduced Mowing Schedule 
Helps Wildlife 


A rotational mowing policy for vegetation on highway 
rights-of-way provides a favorable habitat for nesting and 
production of waterfowl, says a North Dakota State Uni- 
versity report. Extensive studies and experiments were 
conducted along a 37-km (23-mile) section of I-94 in 
North Dakota’s Stutsman County. 

The study points out that the history of waterfowl 
habitat loss as a result of intensified land use, including 
drainage of wetlands, has been well documented. It notes 
that acquisition of federal wildlife refuges and state game 
management areas had been undertaken to mitigate the 
loss. 

“There are, however, other large parcels of publicly 
owned potential wildlife habitat. These include the right- 
of-way lands associated with the nation’s roads, highways, 
railroads, utility lines, pipelines, and water diversion 
ditches,’ the report continues. 

The study made for the North Dakota Highway De- 
partment reaffirmed several recommendations made 6 
years ago: Ditch bottoms, secondary slopes, and back 
slopes should remain unmowed, and inslope mowing for 
reduced snow hazard should be minimal; interchange tri- 
angles should remain unmowed except to the toe of the 
inslope or less; and mowing of inslopes should be delayed 
until well after the peak of waterfowl nesting, at least un- 
til July 20. 

Beyond those considerations, however, they found 
that ‘‘for highest waterfowl! production in the duck- 
producing regions along !-94, the vegetation should be 
kept in the earlier stages of ecological succession.” 

To accomplish this, the researchers recommend that 


the highway department set up a rotational mowing 
policy at 3-year intervals; i.e., one-third of the area should 
be totally mowed each year. Mowing, as in the past, 
should be a haying operation. The vegetation should be 
cut, baled, and removed from the area. 


Traffic Simulation Handbook 
to Be Developed for FHWA 


The Federal Highway Administration has awarded a 
$124 500 contract to the Tampa engineering firm of 
Diaz, Seckinger and Associates for an 18-month study of 
various traffic simulation models. The study will culmi- 
nate in a traffic simulation handbook for traffic and high- 
way engineers. 

The development of the handbook is an effort by the 
Federal Highway Administration to take highway re- 
search and demonstrate how it can be applied to actual 
traffic situations. The handbook will enable practicing 
highway and traffic engineers to use computerized traffic 
simulation models for solving their growing traffic prob- 
lems. 

Until now, many highway departments and urban traf- 
fic engineering agencies have been reluctant to use these 
research models. If they were used, ‘‘experts’’ were re- 
quired to assist in selecting and applying the models. 

The publication, which is expected to be completed in 
December 1978, will contain both a user’s manual for the 
traffic engineer and a program manual that gives details 
of the selected traffic simulation models and their applica- 
tions for computer programmers. 


Bus Rides as 
Employee Benefits 


Bus ridership in Houston is increasing as a result of a new 
program under which companies can buy bulk supplies 
of monthly passes for the city’s bus service at a discount 
and provide them to their employees free or at a reduced 
rate. 

The Easy Rider Pass Program is a prepaid fare method 
for riders on HouTran, the city-owned bus company, and 
provides unlimited bus ridership for 1 month at costs 
ranging from $17 to $25, depending on the fare zone in 
which the user lives. Companies can buy bulk passes at a 
discount of 15 percent for 25 to 199; 25 percent for 200 
to 499; and 32 percent for more than 500. 

Results are encouraging, says Transit Administrator 
Barry Goodman. The average bus ridership in Houston 
is 3 percent, yet the ridership levels for employees in par- 
ticipating companies are much higher. 

Although the discount scheme would seem at first 
glance to cause a loss of revenue to the city, it actually 
results in a substantial gain in revenue because of the 
large number of riders who would not ordinarily use pub- 


lic transportation, but who are taking advantage of the 
company-sponsored pass program. 

“Employers are receptive to our program,’ Goodman 
says. ‘Downtown companies in particular recognize that 
the parking space problem has caused increased rates, 
making it costly for employees who work downtown, 
Employers must offer some relief to remain competitive 
in the labor market.” 


NCHRP 


Improved Highway Capacity Manual 
to Be Developed for NCHRP 


The Highway Capacity Manual, first published by the 
Transportation Research Board in 1965, is widely used 
for the planning, design, and operation of streets and 
highways. The constant demand for the manual is illus- 
trated by the fact that it is in its seventh printing. How- 
ever, new research findings have demonstrated the po- 
tential for improvement and expansion of the scope of 
the manual in light of current and future user needs. Ac- 
cordingly, NCHRP has entered into a $150 O00 contract 
with JHK and Associates, San Francisco, California, to 
develop an improved Highway Capacity Manual. The 
project, designated NCHRP 3-28, will be completed in 
March 1979. 

Says NCHRP, “Additional work on the Highway Ca- 
pacity Manual is needed to correct inconsistencies, to 
evaluate the effectiveness of analytical procedures, and 
to provide additional basic traffic behavior characteris- 
tics as affected by highway and vehicle conditions. Al- 
though there is substantial research completed or under 
way in this field, the findings have not been assembled 
into a single document refining the existing manual.”’ 

The contract with JHK and Associates represents the 
first phase of the development of an improved manual. 

In carrying out phase 1, the JHK research team will 
evaluate all available research completed or under way 
in the area of highway capacity and will then analyze the 
impact of these findings on the present Highway Capacity 
Manual. Much research has been carried on in this area 
by the Federal Highway Administration and by the Trans- 
portation Research Board Committee on Highway Capac- 
ity and Quality of Service. The team will then establish 
and apply criteria for identifying additional areas of need 
in the Highway Capacity Manual not covered by current, 
past, or planned research. The next stage is the develop- 
ment of a proposed research program with recommended 
priorities for phase 2 research, after which they will make 
initial revisions to selected portions of the current High- 
way Capacity Manual. These revised portions will be 
made available to current users of the Highway Capacity 
Manual as an interim measure until the final improved 
version is available. 
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Economic Impacts of Transportation Policies 
to Be Studied Under NCHRP Contract 


Effective transportation planning requires an evaluation 
of the economic impacts of facility construction and a 
projection of the economic growth that will generate 
future demands for facility use. The economic effects of 
a new facility may also include changes in the locational 
advantage of the region served by the facility, which in 
turn will effect long-term economic growth. 

These interrelated problems in regional economic 
analysis for transportation planning have not always been 
adequately dealt with in the past. Where serious attempts 
have been made to measure and analyze these economic 
effects, the cost and complexity of the methods used have 
often made such studies unique and of limited general 
applicability. 

NCHRP has been actively involved in this subject area. 
Under NCHRP Project 8-15, techniques for measuring 
social, economic, environmental, and energy impacts for 
use by state and regional transportation agencies were 
identified. NCHRP has now moved to the second phase 
of the project, identified as NCHRP 8-15A, with the 
award of a $117 852 contract to the Regional Science 
Research Institute (RSRI) of Philadelphia. RSRI will de- 
velop a program to demonstrate the usefulness of one or 
more currently available techniques that estimate the im- 
pact of alternative transportation policies or programs 
or both on economic activities and to document the 
techniques in the form of operating guidelines and 
demonstration results. Policies and programs included in 
the research project are changes in transport regulation, 
alternative investment levels for a specific transportation 
mode, alternative program emphasis among modes within 
a budget level, and changes in levels of service and per- 
formance. 

Says an RSRI spokesman, ‘’The Regional Science Re- 
search Institute proposes to demonstrate that these ques- 
tions can be dealt with systematically, quickly, and inex- 
pensively with techniques that heretofore were considered 
complicated and costly. It is not our contention that 
making these techniques available to and usable by a large 
number of state and regional planning agencies will neces- 
sarily solve all the problems of those agencies in perform- 
ing economic analyses. By the systematization of basic 
measurement methods, however, attention can be focused 
on the truly difficult problems of evaluating results ob- 
tained from the economic analyses. In other words, if it 
is easier to calculate accurate impact levels, this will per- 
mit further development of evaluation techniques that 
will come to grips with the social, political, and other 
issues related to economic effects.” 

The proposed study is focused on regional input- 
output analysis as the most cost-effective method of 
measuring the impacts of facility construction and the 
indirect and induced effects of economic growth; regional 
shift-share analysis and econometric simulation models 
as the most reliable methods of making regional eco- 


nomic forecasts; and related approaches for which gener- 

ally applicable systematic methods have not yet been de- - 

veloped, but for which some guidelines can be provided. 
The project will be completed by the end of 1978. 


Cathodic Protection of Concrete Bridges 
Evaluated for NCHRP by California Firm 


A 3-year project designed to develop and evaluate cathodic 
protection systems for concrete bridge structures will be 
carried out for NCHRP by the Corrosion Engineering and 
Research Company, Concord, California. 

The project, budgeted at $225 O00, is designated 
NCHRP 12-19. 

Cathodic protection is achieved by making the steel 
reinforcement that is to be protected the cathode of an 
electrochemical cell, allowing electrical current to flow 
through the concrete to the reinforcing steel. This can 
be accomplished either by galvanic systems using sacri- 
ficial anodes of zinc, magnesium, or aluminum or by im- 
pressed current systems that use a rectifier as a source of 
de current and anodes that are relatively inert. Although 
information is available on the use of cathodic protection 
for the top mat of reinforcement of bridge decks, little is 
known about cathodic protection of structural members. 
This indicates the importance and need for research and 
development in this area. 

Steel in concrete bridge members corrodes as a result 
of chlorides in the concrete. Continued corrosion of the 
steel causes the concrete to crack and spall. 

Reinforced concrete structures have been used success- 


fully for many years in the United States and elsewhere 
and have a long record of satisfactory corrosion perfor- 
mance. Until recently, engineers were of the opinion that 
such structures were immune to corrosion because of the 
corrosion-inhibitive properties of cement. Experience 
has proved that the original assumptions were in error, 
and such structures are indeed subject to corrosion dam- 
age. 

Maintenance of reinforced concrete bridge decks has 
become one of the major maintenance problems for bridge 
engineers. The Federal Highway Administration estimates 
that highway departments in the United States spend ap- 
proximately $70 million/year on bridge deck repairs, and 
this is expected to increase substantially in the next few 
years. There are approximately 563 000 bridges in the 
combined highway systems in the United States, and esti- 
mates are that approximately 88 900 are critically defi- 
cient. Many deficiencies are due to damage from deicing 
chemicals. Although the major problem lies in deteriora- 
tion of the top mat of reinforcing steel, corrosion is not 
limited to this area. Deterioration in beams, columns, 
pilings, and pile caps has been reported in California, 
Florida, Texas, and as far away as Malaya and South 
Africa. Of 239 bridges surveyed in California, 66 showed 
visual evidence of corrosion of the reinforcing steel in 
piling, piers, or walls. It is to this type of damage that 
the current NCHRP project is directed. 

The researchers will develop a system, or systems, of 
cathodic protection that will feature economic feasibility, 
including design, installation, operating, and maintenance 
costs; compatibility with the structure, including repaired 
areas; freedom from potential safety hazards; life expec- 
tancy; and resistance to various environments, such as 
freeze-thaw and marine conditions. 

In the course of the project they will prepare a state- 
of-the-art report based on a thorough survey of methods, 
materials, and criteria that have been used to control cor- 
rosion in concrete bridge members other than the top 
portion of decks. This report will describe both success- 
ful and unsuccessful experiences. 


Improved Methods of Vehicle Counting 
Sought Under NCHRP Contract 


Transportation agencies who need information on the 
degree of use to which streets and highways are put have 
found that the most reliable means of monitoring high- 
way use is by counting the vehicles. Existing vehicle 
counting programs that provide reasonably accurate data 
are extremely expensive and promise to become even 
more expensive. With this in mind, NCHRP has awarded 
a $200 000 contract to John Hamburg and Associates, 
Inc., of Bethesda, Maryland, to develop improved meth- 
ods for vehicle counting and determining vehicle kilo- 
meters of travel. The project, designated NCHRP 8-20, 
will be completed in the middle of 1979. 

Says NCHRP, “The requirements placed on most high- 


way and transportation agencies have expanded greatly 
during the past decade. To an agency concerned with the 
planning, design, construction, operations, and adminis- 
tration of transportation facilities, the provision of in- 
formation on facility and system use continues to be es- 
sential. The need for more reliable and detailed traffic 
data has recently expanded to support analysis of other 
transportation concerns, such as land use, air and water 
quality, noise abatement, energy conservation, modal 
split, and safety. In addition to the existing needs, it is 
anticipated that more requirements will be forthcoming.” 

In addition to being expensive, some existing vehicle 
counting programs involve excessive traffic counting, 
while other, more limited, methods do not provide counts 
for certain uses. In addition, the data often become ob- 
solete because of limited resources for updating. Because 
fiscal constraints are expected to intensify, more cost- 
effective traffic counting procedures must be developed 
and put to use. 

The objective of the research is to develop improved 
cost-effective procedures for conducting vehicle counting 
programs and determining vehicle kilometers of travel. 
Although the primary thrust of the research will be di- 
rected toward state-level programs, the findings will in- 
clude appropriate applications at substate, rural, and 
urban jurisdictional levels. The final report will present 
the research findings in a form that can be used directly 
in the development of procedural guidelines and opera- 
tional manuals. 

The research agency, John Hamburg and Associates, 
Inc., points out, ‘The basic product of this research will 
be a framework of procedures that will make it possible 
at the state level to develop a cost-effective program for 
information on highway traffic volume. This program 
will take advantage of the multitude of current traffic 
counting operations ongoing in most states. At the same 19 
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time, it will incorporate a rigorous statistical sampling 
frame to ensure that the estimates flowing from this 
program meet minimum precision requirements. What 
that precision is will be stated in standard statistical 
terms. The report will make recommendations with 
respect to administrative and interagency cooperation so 
as to take maximum advantage of both substate programs 
and the power of centralized procedures for establishing 
standardization in collection and processing. A set of 
procedures for collecting the traffic count data will be a 
part of the report, including a complete discussion of 
alternative traffic counting devices, manual counts, and 
associated costs.”’ 


Driver Awareness and Traffic Controls 
in Work Zones to Be Evaluated for NCHRP 


Accidents in highway work zones, often involving injury 
or fatalities to motorists and to workers, are a major 
cause for concern, especially when emphasis is being 
placed on reconstruction of existing highways rather than 
construction of new ones. NCHRP has awarded a 

$200 000 contract to BioTechnology, Inc., of Falls 
Church, Virginia, to evaluate traffic controls for use in 
street and highway work zones in an effort to alleviate 
this serious problem. The project, designated NCHRP 
17-4, is scheduled to be completed in-March 1979. 

Today, with the Interstate system almost complete, 
there is a shift in emphasis from spending highway money 
to build new facilities to improving the quality of exist- 
ing facilities. This has made the task of maintaining traf- 
fic on highways during reconstruction or maintenance 
even more critical. The problem is compounded by 
generally rising traffic volumes, especially in urban areas. 

To accommodate traffic in and around construction 
zones requires that the construction activity and the traf- 
fic controls be coordinated to provide safe expeditious 
movement of traffic while construction progresses as 
rapidly, safely, and efficiently as possible. When these 
two goals conflict, trade-offs occur between the safety of 
traffic and construction workers and the costs of traffic 
and construction delay. 

Inappropriate use of traffic control devices, poor traf- 
fic management, inadequate zone design, and a general 
misunderstanding of the unique problems associated with 
construction zones have compounded the problem. Con- 
struction zone traffic controls are often hastily conceived 
and seldom reconsidered. Because of a general lack of 
knowledge about construction zone operations, traffic 
control design is often done by simply referring to a typi- 
cal drawing ina manual. The operational consequences 
are that short transition zones and inadequate lateral 
clearances are often imposed where they could be less 
restrictive. Also, barriers are installed in areas where they 
are not functional, and ineffective barrier systems are 
used. 

Traffic control devices are used to alert drivers of im- 


pending conditions, warn them of hazards, and direct 
them through the proper path. These devices include 
signs, signals, hand-signaling devices, channelization and 
delineation devices, deflection and attenuation devices, 
high-level warning devices, and lighting devices. 

BioTechnology, Inc., and its subcontractor, the Mid- 
west Research Institute of Kansas City, Missouri, will 
consider all these devices as part of the collective traf- 
fic control system, but will concentrate on the channel- 
ization devices. These have been the subject of more 
variability than the other devices, primarily because of 
the rather ambiguous definition of their use. Channel- 
ization devices are more likely to be associated with work 
zone environment, and the Federal Highway Administra- 
tion has conducted a study that shows that drivers adjust 
speed and position based on environment rather than 
signing. 

Channelization devices are used to define the proper 
path a vehicle is to travel and to restrict the vehicle to this 
proper path. These devices are not intended to provide 
protection to an errant vehicle, but to discourage use of a 
separated work area by normal traffic. 

The researchers will investigate the effectiveness of 
these and other devices by conducting a literature search, 
controlled experimental tests, and full-scale field investi- 
gations of construction sites. Evaluations will include day 
and night operations, illuminated and nonilluminated 
conditions, and urban and rural environments. 
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Planning for New City in Egypt 
Avoids Previous ‘“New-Town” Errors 


Sadat City, a new development with a potential popula- 
tion of over one million people, will be built within the 
next few years at the edge of the Nile Delta, between 
Cairo and Alexandria. A significant feature of the city, 
which may eventually be the third largest in Egypt, is the 
role played by public transportation, particularly buses. 

Overemphasis on the private automobile has been a 
major flaw in the planning and construction of previous 
new cities, according to representatives of the planning 
firm of Parsons, Brinckerhoff, Quade and Douglas. They 
cite the cities of Chandigarh (India), Brasilia (Brazil), and 
Islamabad (Pakistan) as examples of developments where 
the full potential of the cities could not be realized be- 
cause there was insufficient public transportation. 

In the past decade Egypt's population has grown by 
10 million to an estimated 38 million, and forecasts indi- 
cate a figure of 60 to 70 million by the year 2000. Popu- 
lation density in the Nile Delta area, which covers only 4 
percent of Egypt’s land mass, has increased to 1230 
persons/km? (3186 persons/mile2), among the highest in 
the world. The Cairo metropolis has become so densely 
populated that all service and infrastructure systems have 


become submerged by demands. Existing services, rang- 
ing from schools to telephones, can satisfy only a fraction 
of the demand. Hence the need for Sadat City. 

Metallurgical, transportation, and textile manufactur- 
ing will be the principal activities in the new city, and a 
major iron and steel complex is expected to start opera- 
tions before 1985. ; 

The existing Desert Highway from Cairo to Alexandria 
passes within 4 km (2.5 miles) of the site, and canal links 
are also available to serve heavy industry. A short rail 
link will connect Sadat City with one of two rail lines now 
joining Cairo and Alexandria. An intercontinental airport 
is planned for the future on the outskirts of Alexandria, 
an hour's drive from Sadat City, but for the foreseeable 
future Cairo International Airport will continue to be 
Egypt’s primary air gateway. 

Sadat City will not be an automobile-oriented commu- 
nity. Private automobile ownership is projected to reach 
no higher than 50/1000 population, which, although 
nearly three times the present ownership in Cairo, is 
nevertheless only a fraction of the same rates in the in- 
dustrialized countries. 

Employment and other urban activity will be arranged 
along a series of spines at neighborhood, district, and city- 
wide levels, forming an interconnected network of public 
transportation, pedestrian, and bicycle rights-of-way with 
design capacities of 18 000 riders/h in both directions. 
Exclusive systems for pedestrians and bicyclists will link 
neighborhood and district centers. 

An unusal planning concern in Sadat City features 
animal-drawn traffic. Donkeys have been used in Egypt 
for more than 5000 years, and donkey carts and other 
animal-drawn traffic will continue to be a significant fac- 
tor even in large cities. Produce markets will be set up on 
the outskirts of Sadat City to intercept animal traffic be- 
fore it enters the city traffic stream, while refuse collec- 
tion routes and transfer stations in the city will be planned 
so that animal-drawn refuse carts do not have to enter the 
arterial street network. 


City Centers in Japan 
Returned to Pedestrians 


“Pedestrian paradises,’’ or streets where vehicles are 
banned for all or part of the day, are becoming increas- 
ingly common in Japan, and are accompanied by a down- 
trend in accident rates. 

The first four pedestrian areas in Japan, including 
Tokyo's famous Ginza, were opened in August 1970. 
Since then, 37 237 pedestrian streets with a total length 
of 8530 km (5300 miles) have been opened. 

The motorization of Japan began in the late 1950s, and 
the rapid increase in vehicle registrations, coupled with 
a lack of traffic safety facilities, resulted in a high acci- 
dent rate. However, since 1970, traffic injuries and death 
rates have been decreasing. 


An additional move to isolate pedestrians from city 
traffic has been taken with the construction of 71 under- 
ground shopping centers in Japan's largest cities. Japan’s 
traditional arcaded or roofed shopping streets have also a 
great deal of potential for pedestrianization. 

Japanese experts feel that pedestrianization of single 
streets should be planned in the framework of general 
traffic planning. One such example is in Nagato, a city 
with a population of more than 300 000. The main street, 
more than 1.5 km (1 mile) long, stretches from the rail- 
way station at one end toa large Buddhist temple at the 
other. The street is flanked by large retail shops and de- 
partment stores, and traffic congestion is common and 
extreme. Since 1974, a highway has been constructed 
on the right-of-way of an abandoned railroad, roughly 
parallel to Central Street, and this will be linked with 
other highways in an O-shape around the center of the 
city. Central Street will than revert to pedestrians. 

The pedestrianization of city centers is basically 
a European concept, arising from the ‘’wheel”’ plan 
of many medieval cities where the streets are narrow and 
unsuitable for a high traffic volume. These cities have 
been divided into four sectors and encircled by aring 
road. The beltway conducts through traffic around the 
city and at the same time allows traffic to enter the par- 
ticular quadrant of the city that is desired. Once there, 
the vehicle cannot move into another quadrant without 
coming back to the ring road and using a designated en- 
trance point. This prevents uncontrolled traffic and con- 
gestion in the city center. Such asystem is dependent on 
the provision of adequate parking facilities. The quad- 
rants are separated by pedestrian precints on the site of 
what were originally main shopping streets. 

The Nagato plan will be coordinated with redevelop- 
ment around the railroad station and preservation of the 
historical area of the Buddhist temple, which is visited 
by about four million people annually. 

The Japanese pedestrianization program was the sub- 
ject of a paper presented at the Fifty-seventh Annual 
Meeting of TRB by Takahiro Murata, of the Traffic 
Safety Section, Japan National Research Institute of 
Police Science. 


Propeller and Rotor Safety 


Bold stripes painted on aircraft propellers and helicopter 
rotors make them highly visible over a wide range of 
speeds and help to reduce deaths and injuries caused by 
people walking into them. Approximately 50 people have 
been killed or seriously injured by propellers in Canada 

in the last 5 years, says the Aviation Safety Bureau, Can- 
ada Ministry of Transport. The bureau is sponsoring a 
safety program to persuade aircraft owners and operators 
to adopt the striped paint scheme. 
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INDUSTRIAL 


New Sign Spells Safety 
on Georgia’s Highways 


For many years, highway officials have sought ways to 
notify motorists of hazardous changes in horizontal and 
vertical roadway alignment. The driver of a vehicle sud- 
denly confronted with one or both of these conditions 
has a real need for effective positive guidance. Past efforts 
have not always provided distinctive and readily recog- 
nizable information to help the motorist negotiate changes 
in highway alignment, and the resulting loss of control has 
contributed to death, injury, and accident rates on the 
nation’s highways. 

The Georgia Department of Transportation has put 
into service anewly approved symbolic directional guid- 
ance marker to delineate hazardous curves. The traffic 
control device, chevron alignment sign (W1-8), is the 
result of several years of research by the states of Oregon, 
Washington, Arkansas, Georgia, and others. A review of 
past use showed that the chevron marker has been used 
in Europe, the United Kingdom, and Asia for some years. 
Before and after accident studies at test locations in the 
United Kingdom demonstrate a dramatic decrease in 
accidents after the markers were installed. These findings 
are supported by the limited data from two specific test 
site locations in Georgia and subsequent use at other 
problem locations on the state roads. 

One of the test sites has chevron signs posted on the 
circular exit from the northbound right lane of I-285 on 
to the westbound Stone Mountain Freeway, near Atlanta. 
The motorist headed northbound on |-285 must deceler- 


Flashing lights reinforce the chevron 
sign warning. 


ate rapidly from the normal traffic flow and is immedi- 
ately faced with a sharp descending curve. The entire 
circular exit ramp has the chevron markers spaced to 
face the motorist so that he or she has a continual indi- 
cation of the path of the roadway. 

Another test site is at the intersection of I-75 and 1-85. 
Here again the motorist is confronted with an expressway 
exit that requires quick deceleration. This site involves 
another unusual situation, caused by the merging of an 
access lane that joins |-85 just a short distance from where 
the two Interstate highways separate. The motorist is 
confronted with a very sharp curve only a short distance 


Succession of chevron signs alert the 
motorist to hazardous conditions at 
the intersection of two Interstate 
highways in Georgia. 


farther on. In addition to the chevron signs, an overhead 
light and sign display are installed at this site-to indicate 
when a motorist is traveling too fast for conditions around 
the curve. 

The markers consist of a yellow vertical rectangle with 
a black chevron symbol that points in the direction of the 
change in alignment. When installed in series around a 
curve, they provide a high degree of visual communica- 
tion to the driver, especially at night or when visibility is 
reduced. The greatly increased target value of these re- 
flective markers is especially effective to alert a tired or 
drowsy motorist. 


A Colorado Highway Department pav- 
ing crew applies stone screenings over 
a crumb rubber stress absorbing mem- 
brane on a test site in Denver. Depart- 
ment specifications call for sand or 
screenings as a protective material over 
the membrane before the paving course 
is applied. 


Crumb Rubber From Old Tires 
Tested on Colorado Highways 


If test projects now under way in Colorado prove to be 
cost-effective, inmates at the State Penitentiary at Canon 
City may soon be building roads by proxy. A proposed 
rubber grinding plant within the prison could supply the 
state with crumb rubber from ground-down motor tires 
for use as a membrane to protect surface layers of hot- 
mixed asphalt. 

The crumb rubber treatment is expected to delay re- 
flective pavement cracking, and future use will depend 
on the added pavement surface life compared with the 
added cost over traditional methods. 

Experimental projects involving a stress absorbing 
membrance of 25 percent scrap rubber with AC10 asphalt 
have not been in service long enough in Colorado to make 
cost estimates accurate. 

Two 1977 pilot projects were bid at a wide disparity in 
price, ranging from $1.05/m?2 (88 ¢/yd?) for one 74 110 
m? (88 635-yd?) project to $1.81/m? ($1.51/yd?) for a 
19 861-m? (23 753-yd2) project. A Colorado Highway 
Department spokesman said, ‘‘Quantities involved un- 
doubtedly had an effect on prices. Any potential re- 
duction of the cost will be a welcome development for 
engineers trying to solve the reflective cracking syn- 
drome, if crumb rubber proves to be as effective as a 
delaying agent.”’ 

Officials of State Prison Industries are interested in 
building the rubber grinding plant, but there is no pre- 
diction as to when it could go into operation because no 
financing provision has been made. 
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ON 


Photo Highlights 
of 57th Annual 


a 1 Meeting room directions are handed out by TRB staff mem- 
ber Mabel Frank. 
2 Executive committee of the Transportation Research Board 
24 met on Wednesday, January 18. At the head table are, from left, 
incoming Executive Committee Chairman A. Scheffer Lang, out- 
going Chairman Robert N. Hunter, and Executive Director W. N. 


Carey, Jr. 


3 Guest speaker at Chairman’s Luncheon was Harvey Brooks, 
chairman of the National Research Council’s Commission on 
Sociotechnical Systems. He substituted for Philip Handler, Presi- 
dent of the National Academy of Sciences, who was unable to 
attend because of il/ness. 


4 Technical papers, supermarket style. Preprints of technical 
Papers were in great demand by registrants, who could browse 
and make their own selections. ’ 


5 Registrants look over Federal Highway Administration litera- 
ture in the exhibit area. 


6 Announcing best paper awards at the Chairman’s Luncheon is 
John P. Woodford, director of the Michigan Department of State 
Highways and Transportation and a member of TRB‘s Executive 
Committee. 


7 TRB’s on-line retrieval system was demonstrated in the lobby 
of the hotel and attracted a great deal of interest. 

8 Packed hotel ballroom was the location of the Chairman’s 
Luncheon. 

9 Alull in the activity at the Federal Highway Administration’s 
exhibit. 

10 “Where do we go from here?” ask visiting registrants trying to 
find their way around wintry Washington. 


pubic P 


SHERATON -PARK 
HOTEL 


1 “Planning for Airport Access” is the topic of this conference 
session. Panel members are (from left) Edward M. Whitlock, Jr., 
(Wilbur Smith and Associates), Robert L. Paullin (U.S. Depart- 
ment of Transportation), David G. Smith (University of Virginia), 
and William M. Schoenfeld (Los Angeles Department of Airports). 


2 Federal Highway Administrator William M. Cox addresses the 
Executive Committee of TRB. Also in photograph are (from /eft) 
Richard S. Page, Urban Mass Transportation Administrator; Lester 
P. Lamm, executive director, Federal Highway Administration; 
Henrik E. Stafseth, executive director, American Association of 
State Highway and Transportation Officials; and Darrell V 
Manning, director, |daho Department of Transportation. 


3 Session on bikeway facilities featured (from left) John Scott, 
John Forester (at podium), Nina Rowe, Robert Theisen, and 
Michael D. Everett. 


4 Federal Highway Administration Executive Director Lester 
Lamm (left) chats with Professor W. Ronald Hudson, University 

3 of Texas (center) and former Federal Highway Administrator 
Francis C. Turner. 


i/RIGHT LANE 


7-9:30 AM 


5 CBS television crew films interview for network news on TRB 
Annual Meeting with Marian Mische (center) and Edward Margolin, 
both of George Washington University, Washington, D.C. Subject 


was the impact of the Bay Area Rapid Transit System on the 
community. 


6 Informal gathering at the Chairman’s Luncheon. Seated (from 
left) are Darrell V Manning, director of the Idaho Transportation 
Department; Mortimer L. Downey, assistant secretary of trans- 
portation, U.S. Department of Transportation; and Henrik E. 
Stafseth, executive director, American Association of State High- 
way and Transportation Officials. Standing (from left) are C. 
Kenneth Orski, associate administrator, Urban Mass Transporta- 
tion Administration; and Louis J. Gambaccini, vice president and 
general manager, Port Authority Trans-Hudson Corporation. 


Implementation 
Gap in Safety 
Research Work 
Deplored by Human 
Factors Expert 
Albert Burg 


“Although great strides have been made in recent years, 
the use of research findings improving our transportation 
system still is an agonizingly slow process. | find this 
exceedingly frustrating,’’ says Albert Burg, who is a 
human factors expert and psychologist and active in TRB 
committee work. He adds, “Even more frustrating is the 
difficulty that behavioral researchers such as myself have 
in providing the definitive research results that are needed 
to develop effective accident countermeasures. | find un- 
fortunate the apparent change in the policy of the Na- 
tional Highway Traffic Safety Administration that will 
lead to an increased emphasis on accident surviveability 
at the expense of a deemphasis of research on accident 
prevention. A balanced program of research that seeks 
to attain both objectives is not only feasible but an eth- 
ical necessity. It is regrettable that research on driver 
behavior, which draws on some of the most creative 
talents in the entire safety field, will be stifled.” 

Burg is a native of New York State. Although his 
initial university training was in engineering at the Uni- 
versity of Texas, he transferred into industrial and ex- 
perimental psychology at the University of California, 
Los Angeles, where he obtained his BA degree in 1952, 
his MA degree in 1957, and his PhD degree in 1964. This 


engineering-psychology background has stood him in good 


stead, for it has given him an understanding of both fields 
and the interaction between them. 

In 1953 he joined the Institute of Transportation and 
Traffic Engineering of the University of California, Los 
Angeles, as a research psychologist. He still serves as a 


consultant to UCLA. He has also been associated with 
Anacapa Sciences, Inc., of Santa Barbara, California, as 

a senior scientist since 1974. Both positions have pri- 
marily involved the conduct of human factors research in 
transportation safety, with particular emphasis on the 
physical and psychological demands of the driving task 
and the role of personal and driving characteristics in 
accident involvement. 

His active association with TRB began in 1965, when 
he became a member of the Committee on Highway 
Safety (now defunct) and the Committee on Road User 
Characteristics. In 1966 he joined the Committee on 
Night Visibility and served as its chairman from 1971 
to 1977. He is currently a member of the Committee on 
Vehicle Characteristics, Committee on Visibility, and 
Committee on Simulation and Measurement of Driving. 
In addition, he is a member of TRB’s Group 3 Council 
and has served on two NCHRP panels. 

“My association with TRB has proved more rewarding 
to me, both professionally and personally, than my affil- 
jation with any of the many other professional or schol- 
arly organizations of which | am amember,’’ says Burg. 

He was the recipient of the 1973 A. R. Lauer Award 
presented by the Human Factors Society for contribu- 
tions to highway traffic safety. He is also a member of 
the editorial advisory board of the international journal 
Accident Analysis and Prevention. 

Says Burg, ‘’| feel it is essential for the behavioral 
scientist and the engineer each to have some understand- 
ing of the other’s field if they are to be successful in ad- 
vancing the state of the art in transportation safety. In 
my opinion, one of TRB’s most important functions lies 
in providing what is perhaps the single most successful 
opportunity for this interaction to take place.” 

Reviewing his career to date, Burg points out, “As a 
rough estimate, the studies with which | have been in- 
volved have collectively given me the opportunity to 
study the behavior of well over 40 000 drivers of all ages 
and both sexes and under a variety of simulated and real 
conditions. This work has proved to be both frustrating 
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and rewarding. Outside of medicine, | can think of no 
other professions that offer so much challenge and are at 
the same time so vital to our society. | have found that 

| am working in an area that affects the lives of almost 
everyone (making it easy to get subjects for our studies), 
and the feelings of accomplishment that | have experi- 
enced upon realizing that the product of my research is 
saving lives on the highways cannot be described or mea- 
sured. It is impossible for me to envision gaining so much 
satisfaction from any other profession.” 


Three Steps of 
Research Defined 

by Kansas Highway’s 
Carl Crumpton 


“Faraday once said that there are three necessary steps in 
useful research: the first to begin it, the second to end it, 
and the third to publish it,’ recalls Carl F. Crumpton, 
assistant engineer for planning and development in the 
Research Division of the State Highway Commission of 
Kansas. 

“In Kansas, like most states, our funds and staff are 
limited, so our first step is to set priorities and choose the 
studies that will most likely provide a good payoff. 
Faraday’s second step—ending the research—is also a 
problem. During the course of the research many new 
insights and sidelights are brought out, and the tendency 
is for the researcher to want to do more research and 
refine techniques rather than end the project. One reason 
many researchers do not want to end step two is that they 
dread step three. Until the research report is written and 
distributed, the results of the study cannot be imple- 
mented or contribute much to engineering or science. 
Unfortunately the preparation of the technical paper 
reporting the research tends to be slighted and gets less 
attention than any phase of the study.” 

“In Kansas, we strive for excellence in all phases of our 
research. Step three, publication, is still the toughest 
step. There is nothing like publishing a paper or present- 
ing it to an audience of fellow scienists and engineers to 
reveal shortcomings in the way it was prepared. What 


appears to be clear writing to the researchers may be very 
foggy to the reader.”’ 

Carl Crumpton attended Kansas State University, re- 
ceiving a BS degree in 1949 and an MS degree in 1951, 
each in physical science with a major in geology. John 
D. McNeal recruited him as a geologist with the State 
Highway Commission in 1951. According to Crumpton, 
his involvement with the evaluation of concrete was in- 
evitable, for the other job he was considering was that of 
a petrographer at the Waterways Experiment Station of 
the U.S. Army Corps of Engineers in Vicksburg, Missis- 
sippi. ‘Had | gone there, | would have eventually got 
into concrete studies under Bryant and Kay Mather, 
whereas in Kansas | got nudged into the subject by John 
D. McNeal, Dick Peyton, and Bus Stingley.” 

After studying concrete samples in the laboratory for 
a few years, Crumpton, with John McNeal, tapped and 
mapped the extent of hollow planes in the deck of the 
Blue Rapids Bridge. This was the beginning of his inter- 
est in the bridge-deck deterioration problem and also led 
to Faraday’s third step—the publication of the eight-part- 
report that showed the strong relation between shallow 
steel and the amount of surface concrete damage. 

‘| thought the report was reasonably clear and covered 
all the necessary details,’” says Crumpton. “It did not take 
long to find out what my omissions were. The most seri- 
ous one was my failure to specifically point out that the 
bridge deck had been subjected to extensive use of deicing 
salts for several years. The salt thing was so obvious to 
me and so interrelated that | just plain failed to draw at- 
tention to it. | will be forever grateful to Bryant Mather 
and many others for their comments on this and subse- 
quent reports. These reviews serve as a constant reminder 
of how easy it is to omit valuable information from a re- 
search report.” 

Crumpton was appointed to HRB Committee on Con- 
crete (now the Committee on Performance of Concrete— 
Chemical Aspects) in 1967 and served as its chairman from 
1970 to 1976, when he succeeded Howard Newlon, Jr., as 
chairman of the Concrete Section. He currently serves on 
three NCHRP panels. 

Says Crumpton, “Kansas does not have the country’s 
best pay scale for technicians, scientists, or engineers. 
Therefore we do our best to attract top talent by prom- 
ises of hard work, variety in the work, considerable free- 
dom in approach, and other researchers to discuss the 
work with. We also promise that the work will appear in 
print, assuming that there is something worthy of print- 
ing, and that it will arouse interest and discussion by 
others. In our day-by-day activities, everyone in research 
serves as a pool of talent. Nearly everyone works on all 
projects feeding ideas, suggestions, and interpretations for 
the principal investigators to consider. This provides ex- 
cellent cross training. Contacts at TRB, in other states, 
and in Canada have provided another pool of talent and 
information that is only a telephone call away.” 

“Many talented people have found that Kansas research 
programs provide a good place to learn, to broaden idea 
bases, and to grow.”’ 


TRB Plans Aviation Meeting 


A conference on aviation planning and program develop- 
ment will be held by the Transportation Research Board 
at the Lincoln Hilton, Lincoln, Nebraska, April 24-26, 
1978. The meeting is being cosponsored by the National 
Association of State Aviation Officials and the American 
Association of State Highway and Transportation 
Officials. 

The conference is intended to identify and document 
the state of the art of the aviation planning process, 
particularly system implementation, and develop a source 
document on the state aviation planning process. 

Information on the meeting may be obtained from 
Herbert J. Guth, Transportation Research Board, 2101 
Constitution Avenue, N.W., Washington, D.C. 20418. 


Transportation and Energy 


Transportation consumes a large and growing portion of 
our national energy budget. As the cost of mobility in- 
creases, So does pressure to eliminate unnecessary travel 
and improve the efficiency of needed travel. A variety of 
proposals have been set forth but only one conclusion is 
apparent: A successful program will require a careful 
balance between government policies and innovative 
practice in engineering and planning. To achieve this 
balance, decision makers, engineers, and planners must 
continually update their skills and their understanding of 
the issues. 

A specialty conference on the policies and practices of 
transportation and energy will be held by the American 
Society of Civil Engineers in Washington, D.C., May 22 
and 23, 1978. The conference will, according to ASCE, 
“nrovide the necessary update—and more—by placing 
policy and practice on equal footing, by creating a forum 
for top experts on each side, and by giving participants a 
chance to respond in workshops.” 

Brock Adams, Secretary of Transportation, is sched- 
uled to address the conference, and many other noted 


speakers in the field of transportation are on the program. 


Meetings 


Preregistration fees, including proceedings, are $80, and 
registration at the door will cost $95. Further informa- 
tion may be obtained from ASCE, 1625 | Street, N.W., 
Washington, D.C. 


Joint Development to Be Theme of Meeting 


A Joint Development Marketplace will be conducted June 
25-27, 1978, at the Shoreham Americana Hotel in Wash- 
ington, D.C., by the Urban Consortium for Technology 
Initiatives, the Urban Land Institute, and the Urban Mass 
Transportation Administration. Joint development is the 
planning, financing, and construction of offices, retail 
stores, and housing in coordination with the development 
of adjacent transportation facilities. 

The Marketplace program will include presentations 
on successful joint development ventures, a panel dis- 
cussion in which experts will critique preliminary devel- 
opment plans, and workshops on federal policy, financ- 
ing, legal considerations, marketing, planning, design, and 
public-private partnership techniques, 

Information may be obtained from Alinda Burke, 
Public Technology, Inc., 1140 Connecticut Avenue, 
N.W., Washington, D.C., 20036. 


Innovations in Rural Transit 


“Innovations in Rural Public Transportation: What We 
Are Learning” is the theme of a conference to be con- 
ducted by the Transportation Research Board and spon- 
sored by the Urban Mass Transportation Administration, 
Michigan Technological University, Michigan Department 
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of State Highways and Transportation, and Transporta- 
tion Systems Center. The meeting will be held June 
28-30, 1978, at Michigan Technological University, 
Houghton, immediately after a bus conference to be con- 
ducted at the same location by the university and Michi- 
gan highway and transportation department. 

Sessions will address current issues in rural transporta- 
tion, including cost and financing insurance, regulation, 
governmental coordination, record keeping, service to the 
elderly and handicapped, marketing, and vehicles. 

Information on registration may be obtained from W. 
Campbell Graeub or David Ewing, Transportation Re- 
search Board, 2101 Constitution Avenue, N.W., Wash- 
ington, D.C. 20418. 


Pedestrian and Bicycle Facilities 


A 3-d joint seminary and workshop on the planning, 
design, and implementation of pedestrian and bicycle 
facilities will be held July 19-21, 1978, at the McCormick 
Inn, Chicago. The conference, which has the theme 
“Safety and Education,’ is being held under the auspices 
of the Metropolitan Association of Urban Designers and 
Environmental Planners, Inc. National professional and 
governmental organizations who are cosponsoring the 
conference include the American Institute of Planners, 
the American Road and Transportation Builders Associa- 
tion, the Urban Transportation Division of the American 
Society of Civil Engineers, the Institute for Transporta- 
tion of the American Public Works Association, the In- 
stitute of Transportation Engineers, the International 
Association of Chiefs of Police, and the U.S. Environ- 
mental Protection Agency. 

The conference will be conducted in seminar and 
workshop format in which opportunities are provided 
for interchange of individual views among speakers and 
participants. 

Further information may be obtained from MAUDEP, 
Inc., Post Office Box 722, Church Street Station, New 
York, New York 10008. 


TRB Bridge Engineering Conference 


The Transportation Research Board will hold a Bridge 
Engineering Conference at the Chase Park-Plaza Hotel, 
St. Louis, Missouri, September 25-27, 1978. Coopera- 
tion and support are being provided by the American 
Association of State Highway and Transportation Offi- 
cials, the American Railway Engineering Association, the 
American Road and Transportation Builders Association, 
the American Society of Civil Engineers, the Federal 
Highway Administration, the American Railroad Adminis- 
tration, the Missouri Pacific Railroad Company, the 
Missouri State Highway Commission, and the National 
Association of County Engineers. 

The purpose of the conference is to facilitate an inter- 
change of information on all aspects of design, construc- 


tion, rehabilitation, and maintenance of vehicular bridges, 


particularly problems and solutions of interest to bridge _ 
engineers and administrators of highway, railroad, and 
transit agencies. The program will consist of a combina- 
tion of sessions including papers, conferences, and dis- 
cussions. 

The final program and registration information will be 
available about June 1 and may be obtained from L. F. 
Spaine, Transportation Research Board, 2101 Constitu- 
tion Avenue, N.W., Washington, D.C. 20418. 


Seminar on Bridge Design 
Planned for New Zealand 


A Seminar on Bridge Design and Research will be held 
November 16-18, 1978, in Auckland, New Zealand. All 
research on highway structures undertaken for the Road 
Research Unit of New Zealand’s National Roads Board 
will be reviewed. Among the topics to be covered are 
method of analaysis of bridges, design for thermal effects, 
assessment of creep and shrinkage effects, vehicle-bridge 
dynamics, seismic design, foundation construction prob- 
lems, rock slope stability, and scour. Results will be sum- 
marized and information presented in a form useful to 
practicing bridge designers. 

For more information on this seminar, contact R. W. 
Blakely, Secretary, Structures Committee, Road Research 
Unit, National Roads Board, Post Office Box 12041, 
Wellington North, New Zealand. 


International Traffic Conference 
to Be Held in Tel Aviv, Israel 


An international conference and exhibition on the inte- 
gration of traffic and transportation engineering in urban 
planning will be held in Tel Aviv, Israel, December 17-22, 
1978. The meeting has been organized by the Israel Sec- 
tion of the Institute of Transportation Engineers in co- 
operation with the Association of Engineers and Archi- 
tects in Israel and the International Technical Cooperation 
Center. |t is under the patronage of the Israel Ministry of 
Transport with the support of the municipality of Tel 
Aviv-Y AFO. 

The five main themes of the conference will be trans- 
portation engineering, urban development, and environ- 
mental planning; methods and procedures of transporta- 
tion planning; design priciples for transportation facilities 
and operations; operational measures to improve individ- 
ual and public transport; and changing role of the trans- 
portation engineer. 

The five technical sessions will be led by five noted 
professionals from five countries: H. G. Retzko, West 
Germany; Paul H. Bendtsen, Denmark; S. Cass, Canada; 
B. Beukers, the Netherlands; and John E. Baerwald, 
United States. 

For more information, contact International Confer- 
ence on the Integration of Traffic and Transportation En- 
gineering in Urban Planning, Post Office Box 3054, Tel 
Aviv, Israel. 


Bookshe 


Testing Strength of Concrete 


Recommended Practice for Evaluation of Strength Test 
Results of Concrete. (ACI 214-77). American Concrete 
Institute, Post Office Box 19150 Redford Station, Detroit, 
Michigan 48219. 14 pp. $5.00 to ACI members, $8.50 to 
nonmembers. Postage and handling $1.50. 
This new revised standard discusses the numerous varia- 
tions that occur in the strength of concrete and presents 
statistical procedures that are useful in interpreting these 
variables. The new standard supersedes previous publi- 
cations. One important change involves the overall varia- 
tion of concrete, which is now expressed both in terms of 
standard deviation and coefficient of variations. This is 
based on recent information that indicates that the stan- 
dard deviation remains more nearly constant at strengths 
higher than 20 MPa (3000 Ib/in?). 

The new standard covers variations in strength, includ- 
ing properties of concrete, and testing methods; analysis 
of strength data, including statistical functions, strength 
variations, and standards of control; and criteria, covering 
strength requirements, quality control charts, tests and 
specimens required, and rejection of doubtful specimens. 


Special Reports on Their Way! 


For those of our constant readers who have not received 
Special Reports 175 and 176 and who might be worried 
that they have been mislaid in shipment, we would like 
to point out that these two reports are 1978 publications 
and are being issued out of sequence. They will be pro- 
duced and delivered in due course. 


NAS Announces 
Noise Abatement Book 


Noise Abatement: Policy Alternatives for Transportation. 
Assembly of Behavioral and Social Sciences, National 
Academy of Sciences. Printing and Publishing Office, 
2101 Constitution Avenue, N.W., Washington, D.C. 20418. 
206 pp. Paperbound, $8.00. 


It is estimated that 75 percent of the U.S. urban and sub- 


urban population live in areas with average outdoor sound 
levels above or at the border of annoyance or activity in- 
terference, while 16.5 million Americans live in areas 
where these sound levels are high enough to cause hear- 
ing loss. What can be done to control noise, particularly 
noise contributed by transportation vehicles? This new 
book focuses on two major aspects of the problem: the 
range of policy measures for transportation noise abate- 
ment and the benefits and costs of abatement. 

The report assembles from available information a 
relatively systematic and nontechnical overview. It lays 
out the character of the problem, indicates the extent of 
the available knowledge, and reviews and evaluates the 
instruments that can be used in formulating effective 
policy for the control of noise. The text begins with a 
comprehensive discussion of the policy and legal issues 
involved in noise abatement programs; includes back- 
ground discussion on the distribution of noise in the 
United States, the trends in noise generation, and the 
methods of measurement of noise; and provides an anal- 
ysis of cost/benefit calculations and some illustrative ex- 
amples. Recommendations set forth in the report focus 
on emission charges and direct controls, monitoring, 
federal policy and coordination, research, and cost/benefit 
considerations. 


Uniform Traffic Control 
Manual Revised 


A revised edition of the Manual on Uniform Traffic Con- 
trol Devices (MUTCD) is being developed to incorporate 
all previous rulings approved and issued since the 1970 
edition. Publication is anticipated in July. 

In the meantime, a new volume of official rulings that 
will be contained in the MUTCD has been issued by the 
Federal Highway Administration, and is available free of 
charge from FHWA, 400 Seventh Street, S.W., Washing- 
ton, D.C. 20590. This is the eighth such volume or revi- 
sions to be published by FHWA since the MUTCD was 
printed in 1970. 31 
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These rulings refer to the national standards for traffic 
control devices on all highways and streets open to public 
travel. The rulings are based on recommendations of the 
National Advisory Committee on Uniform Traffic Con- 
trol Devices, which is composed of representatives from 
the American Association of State Highway and Trans- 
portation Officials, National Committee on Uniform 
Traffic Laws and Ordinances, Institute of Transportation 
Engineers, National League of Cities, National Association 
of Counties, National Association of Governors Highway 
Safety Representatives, National Electrical Manufacturers 
Association, International Association of Chiefs of Police, 
American Road and Transportation Builders Association, 
and International Bridge, Tunnel, and Turnpike Associa~ 
tion. 


Bicycle and Pedestrian 
Data Published 


Proceedings of Seminar Workshop on the Planning, Design, 
and Implementation of Bicycle and Pedestrian Facilities. 
Metropolitan Association of Urban Designers and Environ- 
mental Planners, Post Office Box 722, Church Street Sta- 
tion, New York, New York 10008. $16.00. 


These proceedings contain many of the papers that were 
presented at the international seminar and workshop held 
in Toronto, Canada, July 14-16, 1976. Among the topics 
discussed are 
Perspectives on trends affecting the bicyclist and 
pedestrian in modern society; 
Bicycle use and demand; 
Case studies; 
Urban streetscape; 
Planning and design; 
The pedestrians: How much mobility?; 
Criteria for pedestrian circulation plans; 
Administrative problems of bicycle design; 
Multi-use trail planning and design; 
Current pedestrian topics; 
Potential for bicycle facilities; 
Bicycle facility design technology; 
Unique bicycle projects in Canada and the United 
States; 
Malls; 
Bicycle safety and education; 
Steps to take toward developing bicycle facilities; 
Transit facility design; 
Citizen participation in planning and implementation 
phases; and 
Multimodal transportation. 


English Rural Transport 
and Accessibility 


Rural Transport and Accessibility. Center of East Anglian 
Studies, University of East Anglia, Norwich NR4 7TJ, 
England. Two volumes. $9.50 each. 


The University of East Anglia conducted a 2-year research 
project on rural transport and accessibility for the U.K. 


Department of the Environment. This is the research 
team’s final report. 

In conducting the project, the researchers took both a 
long and a broad view of the rural accessibility problem. 
Accordingly, the planning issues, relating to the location 
of people and of the services and facilities they need, are 
considered as fully as are the transport issues that relate 
to the movement of those people and services. The re- 
port is addressed to a wide range of decision makers in 
central and local government, in transport agencies, in 
social, health, and education services as well as to land- 
use and transportation planners. A wide range of future 
policy alternatives, from key village policies to post-bus 
(combination mail carriers and minibuses) and telecom- 
munications are considered. 

Volume 1 contains the main report. Volume 2 in- 
cludes appendixes on the research team’s household sur- 
veys and forecasting work and on their surveys of village 
shopkeepers and unconventional modes of transportation. 
It also includes a 400-item annotated bibliography of 
published and unpublished material on rural transporta- 
tion and accessibility. 


Advances in 

Shotcrete 
Shotcrete for Ground Support. American Concrete Insti- 
tute, Post Office Box 19150, Redford Station, Detroit, 
Michigan 48219. 776 pp. 42 papers plus summary and 
index. $12.00 to ACI members, $24.00 to nonmembers. 
Postage and handling $1.50. 


Although only a few important shotcrete projects have 
been performed in North America in the last 3 to 4 years, 
shotcrete is used extensively in repair and maintenance of 
structures. Considerable work of great interest, especially 
in the field of ground support, has been done in many 
other parts of the world. The role of shotcrete as a rein- 
forcement element in underground construction is grow- 
ing steadily. 

Part of this new book (which consists of the proceed- 
ings of the Engineering Foundation Conference held at 
Easton, Maryland, October 1976) concerns shotcrete it- 
self and includes discussion on materials, equipment, pro- 
cesses, payment provisions, design, and field control. 
Other papers go into case histories: driving tunnels and 
shafts under difficult conditions and using shotcrete to 
provide support or ground reinforcement. 

Shotcrete is a versatile material. Other papers report 
on shotcrete applications in protective structures, tunnel 
support, repairing poorly consolidated (‘“honeycomb’’) 
areas in new construction, and rehabilitating older struc- 
tures. 

There has been impressive advancement in equipment 
design for shotcrete placement, according to a number of 
papers in the book. 

Case histories outline shotcrete applications in North 
America, Europe, South and Central America, and Japan. 
Among those projects are the rehabilitation of the 
Niagara Falls tunnel, the Dupont Circle subway station 
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in Washington, D.C., and the Arenal Eealelsetric proj- 
ect in Costa Rica. 

Two papers refer specifically to the new Austrian 
tunneling method that utilizes shotcrete. One is a re- 
port on the construction of the Arlberg Road Tunnel in 
the Austrian Alps. The other reports on the experi- 
ence of contractors and emphasizes comparison between 
economy and flexibility. 


NEW PUBLICATIONS OF THE 
TRANSPORTATION RESEARCH BOARD 


Geometrics, Water Treatment, Utility Practices, Safety 
Appurtenances, and Outdoor Advertising 
Subject areas: land acquisition; highway design; 


highway drainage; roadside development; highway safety; 


legal studies. Transportation Research Record 631, 95 
pp., $4.00. 


Design and Performance of Pavement Overlays 

Subject areas: pavement design; pavement perfor- 
mance; general maintenance; foundations (soils); me- 
chanics (earth mass). Transportation Research Record 
632, 48 pp., $0.00. 


Pavement Surface Properties and Performance 

Subject areas: photogrammetry; pavement design; 
pavement performance; general maintenance; highway 
safety. Transportation Research Record 633, 50 pp., 
$2.80. 


Predicting and Measuring Impacts of Transportation 
Systems 

Subject areas: trensportation economics; urban 
transportation systems. Transportation Research Rec- 
ord 634, 40 pp., $2.00. 


To order Transportation Research Board publications 
check the appropriate box on this coupon and circle the 
number. Payment must accompany orders totaling $7.50 
or less, excluding handling and postage charges. Handling 
and postage charges are 5 percent for orders sent to ad- 
dresses in the United States and Mexico and 10 percent 
for orders sent by surface mail to addresses in all other 
countries. Payment must be in international money or- 
ders or in U.S. funds drawn on a U.S. bank. Make checks 
payable to the Transportation Research Board. Mail to 
Transportation Research Board, 2101 Constitution Ave- 
nue, N.W., Washington, D.C. 20418. 


Publications $ 


NEW NCHRP PUBLICATIONS 


Freight Data Requirements for Statewide Transportation 
Systems Planning: Research Report 

Subject areas: transportation administration; traffic 
measurements; urban transportation systems; rail trans- 
port; air transport; water transport. National Cooperative 
Highway Research Program Report 177, 190 pp., $8.50. 


Freight Data Requirements for Statewide Transportation 
Systems Planning: User’s Manual 

Subject areas: transportation administration; traffic 
measurements; urban transportation systems; rail trans- 
port; air transport; water transport. National Cooperative 
Highway Research Program Report 178, 154 pp., $7.40. 


Evaluating Options in Statewide Transportation Planning/ 
Programming: Issues, Techniques, and Their Relation- 
ships 

Subject areas: transportation administration; trans- 
portation finance; transportation economics; urban com- 
munity values; urban transportation systems. National 
Cooperative Highway Research Program Report 179, 91 
pp., $5.60. 


Cathodic Protection for Reinforced Concrete Bridge 
Decks: Laboratory Phase 

Subject areas: bridge design; construction; general 
materials; maintenance, general. National Cooperative 
Highway Research Program Report 180, 135 pp., $7.00. 
Effect of Weather on Highway Construction 

Subject area: construction. National Cooperative 
Highway Research Program Synthesis of Highway Prac- 
tice 47, 29 pp., $3.20. 
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These abstracts of recent articles, reports, and technical 
papers were selected for their general interest from those 
to be entered in the computer-based information storage 
and retrieval services that are accessible through the 
Transportation Research Board. Some of the abstracts 
were obtained through information exchange agreement 
with organizations such as the National Technical Infor- 
mation Service (NTIS), the American Society of Civil 
Engineers (ASCE), the American Society for Testing and 
Materials (ASTM), and the U.K. Transport and Road Re- 
search Laboratory (TRRL). Other abstracts were pre- 
pared by the author or taken from the document in which 
the article or report appeared. The source is indicated at 
the end of each abstract. Those that have no indication 
were prepared by TRB staff. Copies of documents repre- 
sented by these abstracts are not available from the Trans- 
portation Research Board. A loan or photocopy of the 
full-text document may be obtained from the TRISNET 
document delivery elements: Transportation Center 
Liibrary at Northwestern University, and Institute of 
Transportation Studies, University of California, Berkeley. 


AIR TRANSPORTATION 


Regional Air Carrier Study. J. A. Craig. Research Branch, Cana- 
dian Transport Commission (275 Slater Street, Ottawa, 
Ontario K1A ONQ Canada), No. 40-77-2, July 1977, 142 pp. 
TRIS 168051. 

This report reviews and documents the changes that have oc- 

curred since 1966 in the operations of regional air carriers. The 

intent is not only to provide a description of the developments 
during the first decade, but also to identify the underlying prob- 
lerns encountered under the Regional Air Carrier Policy. The re- 
port deals with almost every aspect of the regional air carrier in- 
dustry: its regulations; its competitive relation with national and 
third-level carriers; extent of subsidies; trends in revenue, costs, 
traffic, and productivity; and kind of products offered and mar- 

kets served. The report furthermore attempts to identify the im- 

portant problems the carriers were faced with in the 1960s and 

those that they might be facing in the 1970s. Author. 


CONSTRUCTION MATERIALS AND 
PRACTICES 


Cracked Structural Concrete Repair Through Epoxy Injection 
and Rebar Insertion. F. W. Stratton and others. Maintenance 
and Materials Development Section and Planning and Develop- 
ment Section, Kansas Department of Transportation (2300 
Van Buren, Topeka, Kan. 66611), May 1977, 42 pp. TRIS 
164084. 

This technique for repairing cracked structural bridge concrete 

consists of sealing the crack, drilling holes at 45° to the deck sur- 


TRANSPORTATION 
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face and crossing the crack plane at approximately 90°, filling the 
hole and crack plane with epoxy pumped under low pressure, and 
placing the reinforcing bar into the drilled hole in a position to 
span the crack. The epoxy bonds the bar to the walls of the hole, 
fills the crack plane bonding the cracked concrete surfaces back 
together in one monolithic form, and thus reinforces the section. 
The epoxy injection equipment, which was developed for hollow 
plane injection, had a modified injection nozzle, an enlarged 
vacuum swivel, and hollow stem carbide-tipped vacuum drill bits 
enlarged to 19.1 mm (% in) wide and 2.44 m (8 ft) long. A 
mechanical advantage motion detector detected fractional, ver- 
tical, and horizontal motions of 1.19 mm (%4 in) and recorded 
them as 19.1 mm motion. Drilling to 2.1 m (7 ft) depth was ac- 
complished in 22 min. A total of fifteen 0.914 m (36 in) long 
rebars were successfully placed in four repair zones. All attempted 
epoxy crack injection was successfully completed in 3 working 
days. Six months after completing the repair, no motion has been 
detected and the repair appears to be permanent at this time. 


The Tunnelling System for the British Section of the Channel 
Tunnel Phase || Works. J. M. Morgan and others. Tunnels 
Division, Structures Department, U.K. Transport and Road 
Research Laboratory (Crowthorne, Berkshire RG11 6AU, 
England), Report 734, 1977, 74 pp. TRIS 164083. 

The operations (cutting, steering, spoil removal, lining) of the 

tunneling machine in the 260-m length of the British end of the 

service tunnel for the Channel tunnel is described. In addition to 
the normal operation of tunneling, exploratory probe holes were 
drilled ahead of the tunnel face. The aim of this study was to as- 
sess the suitability of the tunneling system for the specific task of 
tunneling in chalk and to establish which of its operations most 
constrained the rate of tunneling. Detailed analyses are given of 
the cutting performance and the simultaneous construction of 
the segmented tunnel lining, and results are presented graphically 
to illustrate the variations in progress rates achieved. The quality 
of the chalk was measured at intervals by using the technique of 
face-indexing, and samples from the face and spoil were analyzed. 

These tests indicated the near-homogeneous nature of the chalk 

mar| throughout the drive. The tunneling machine is shown to 

be capable of excavating and lining at a rate of 2.4 m/h on the 
average. Probing ahead, even with optimum drilling rates, repre- 
sents 16 percent of the total construction time and effectively 
reduces the tunneling rate to 2.0 m/h on the average. The study 
identified the critical operations and indicated that quite simple 
modifications could well increase overall tunneling rates to about 

3 m/h; and even further improvement appears possible. Authors. 


Value Engineering. R. Ebisch. Highway and Heavy Construction 
(222 South Riverside Plaza, Chicago, II|. 60606), Vol. 120, 
No. 5, May 1977, pp. 58-61. TRIS 164016. 

Value engineering is defined, the various value techniques are de- 

scribed, and their applications are discussed. The techniques in- 

volve systematically analyzing the function of a product, pro- 
cess, or service; establishing a value for that function; and provid- 
ing the necessary function at the lowest possible cost. Functional 
analysis, a most useful value technique, attempts to answer the 
questions: What does it do? What is it? How do we reduce the 
design cost? A visual representation of this is presented in a func- 
tional analysis systems techique diagram. This first analysis is 
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followed by brainstorming (the presentation of functional alterna- 
tives), which is followed by feasibility (weeding out of alterna- 
tives), consultation (alternatives are checked with outside ex- 
perts), analysis matrix (rating by weighted criteria), and life cycle 
cost comparison. 


DESIGN OF FACILITIES 


Cande User Manual. M. G. Katona and J. M. Smith. Civil Engi- 
neering Laboratory, Naval Construction Battalion Center (Port 
Hueneme, Calif. 93043), Oct. 1976, 155 pp.; available Na* 
tional Technical Information Service (Springfield, Va. 22161). 
TRIS 168380. 

The manual contains input instructions, recommendations, and 

illustrations for a new computer program for culvert analysis and 

design (CANDE). The program is user-oriented in FORTRAN 
language. Part 1 of the manual is a brief summary of the CANDE 

Program, part 2 provides formatted input instructions for data 

cards along with extensive commentaries and recommendations, 

and part 3 contains example problems covering a wide range of 
potential applications and illustrating input-output features of 

CANDE. Author. 


Computation of Backwater and Discharge at Width Constrictions 
of Heavily Vegetated Flood Plains. V. R. Schneider and others. 
National Space Technology Laboratories, Gulf Coast Hydro- 
science Center, U.S. Geotechnical Survey (Bay St. Louis, Miss. 
39529), June 1975, 64 pp. TRIS 158136. 

Data were collected at 20 single-opening bridges for 31 floods. 

Measured backwater ranged from 0.12 to 0.96 m (0.39 to 3.16 ft). 

Backwater computed by the Geological Survey method averaged 

29 percent less than the measured, and that computed by the 

Federal Highway Administration method averaged 47 percent less 

than the measured. Discharge computed by the Geological Sur- 

vey method averaged 21 percent more than the measured. Analysis 
of data showed that the floodplain widths and the roughness are 
larger than those used to develop the standard methods. A method 
to more accurately compute backwater and discharge was devel- 
oped. The difference between the contracted and natural water- 
surface profiles computed by using standard step-backwater pro- 
cedures is defined as backwater. The energy loss terms in the 
step-backwater procedure are computed as the product of the 
geometric mean of the energy slopes and the flow distance in the 
reach. An estimate of the average flow distance in the approach 
reach was derived from potential flow theory. When the proposed 
method was used, the mean error was 1 percent for computing 
backwater and 3 percent for computing discharge. Author. 


DESIGN OF VEHICLES 


Automotive Electronics 1: Smaller and Better. T. O. Jones. [EEE 
Spectrum, Institute of Electrical and Electronics Engineers, 
Inc. (345 East Forty-seventh Street, New York, N.Y. 10017), 
Vol. 14, Nov. 1977, pp. 34-35. TRIS 167606. 

The major areas of activity in the application of electronics to 

automobiles are those related to engine control for improving fuel 

economy and reducing exhaust emissions. Closed-loop engine- 
contro! systems may be used on both electronic and fuel-injected 
and carbureted engines if a three-way catalyst is also used. The 

Delco-Remy microprocessed sensing and automatic regulation sys- 

tem controls spark timing for all conditions of load and speed 

consistent with drivability and emission-control requirements. A 

closed-loop, knock-limiting system is also described. An automo- 

tive display center that provides the driver with digital readout of 
trip data, fuel-consumption information, and limited engine per- 
formance is outlined as well as other advance developments such 
as the automatic braking systems and the critical task tracker, 

which detects and inhibits the operation of a vehicle by an im- 

paired driver. Examples of the above systems introduced by 

Chrysler, Ford, and General Motors are described. 


Engine Options for the Car of Tomorrow. J. D. Withrow, Jr. 
IEEE Spectrum, Institute of Electrical and Electronics Engi- 
neers, Inc. (345 East Forty-seventh Street, New York, N.Y. 
10017), Vol. 14, No. 11, Nov. 1977, pp. 57-62. TRIS 167611. 

The strengths and weaknesses are discussed of alternative power 

plants: improved spark-ignited reciprocating engine and a strati- 

fied charge engine as well as diesel, gas turbine, Stirling, electric, 

Wankel, and steam engines. The spark-ignition and stratified 

charge and diesel engines represent near-term technology efforts. 

Increasingly severe emission standards require controls that have 

a deterimental effect on engine fuel economy. Changes that will 

contribute to improved fuel economy are discussed. The large- 

scale introduction of advanced heat engines—gas turbine and 

Stirling—would require new manufacturing facilities, supply and 

service organizations, and experience in powerplants. However, 

the gas turbine has lower emissions. The Stirling engine is rated 
high for fuel economy and low for emissions. Comments are 
made on stored power systems such as battery-powered cars and 
hybrids, and it is noted that research and development efforts in 
this area must concentrate on improving battery technology. 


ENERGY 


Urban Transportation and Energy: The Potential Savings of Dif- 
ferent Modes. Study prepared by the Congressional Budget 
Office for the Committee on Environment and Public Works, 
U.S. Senate, Serial No. 95-8, Sept. 1977, 81 pp.; available 
Government Printing Office (Washington, D.C. 20402). TRIS 
168020. 

Transportation in cities consumes about 10 percent of all the na- 

tion’s fuel. Potential savings through shifts in urban transporta- 

tion policies have generated interest in Congress and elsewhere. 

This paper describes the energy requirements of alternative urban 

transport technologies and assesses the effects on urban transport 

fuel consumption of various programs Congress might consider in 
order to save fuel. This analysis presents several measures of 

energy use, ranging from a narrow index of propulsion needs to a 

broad index of program energy savings. Attempts are made to 

consider energy needed to build and maintain roads and tracks, 
vehicles, stations, and other facilities. Considered are van pool, 
car pool, bus, automobile, rapid transit, light rail transit, and com- 
muter railroad. The authors conclude that rapid transit offers 
little to aid the nation’s efforts to save fuel. This is based on as- 
sumptions such as the use of automobiles to reach the rapid 
transit station by most riders and circuitous routings of fixed- 
guideway systems. 


DOE: Outlook on Fuel Economy. J. J. Brogan and C. S. Chen. 
IEEE Spectrum, Institute of Electrical and Electronics Engi- 
neers (345 East Forty-seventh Street, New York, N.Y. 10017), 
Vol. 14, No. 11, Nov. 1977, p. 63. TRIS 167612. 

The efforts of the Department of Energy are aimed at ensuring 

that technologies are available to reduce petroleum-energy con- 

sumption by automobiles for the near term and at eliminating 
their dependence on this diminishing energy resource while main- 
taining current mobility levels in the longer term. The depart- 
ment’s near-term work has included the development and testing 

of a continuously variable transmission with a 25 percent im- 

provement in fuel economy and the development and testing of a 

fuel vapor injector-igniter that stratifies the fuel charge and may 

replace the conventional spark plug. The department's largest 
efforts are focused on new technologies for new vehicles, and its 
program is divided into three major areas of activity: heat en- 
gines, vehicle systems, and alternative fuels. Heat-engine work 
emphasizes hardware development of two types of engine: the 
gas turbine and the Stirling cycle. Vehicle-system work covers 
hardware development of important vehicle components such as 
transmissions and waste-heat recovery. Alternative-fuel projects 
center on developing technologies needed to ascertain and solve 
the problems associated with the use of new fuels by highway 
vehicles. 
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Recreation Planning for Energy Conservation. Journal of Environ- 
mental Studies. Gordon and Breach Science Publishers Ltd. 
(42 William IV Street, London WC2, England), Vol. 10, No. oF 
March 1977, pp. 173-180. TRIS 168050. 

The lack of local public park and recreation facilities in most 

cities prompts many people to travel long distances to nonurban 

recreation areas to experience some activities possible in urban 
parks. Approximately 30 percent of all noncommercial automo- 
bile travel is related to recreational use. Some of this use can be 
reduced by improving the quantity and quality of urban park sys- 

tems. A 10 percent reduction of recreational travel could have a 

significant impact on fuel conservation. This will require a de- 

parture from the traditional approach, methods, concepts, and 
standards used for urban recreation planning. Selected policy 
options and planning concepts are outlined to provide energy 

conserving public outdoor recreation opportunities in cities. 

Author. 


Mode Shift Strategies to Effect Energy Savings in Intercity Trans- 
portation. Transportation Group Directorate, Energy and 
Transportation Division, Aerospace Corporation (2350 East 
El Segundo Boulevard, El Segundo, Calif. 90245), final report, 
April 1977, 264 pp. TRIS 170202. 

The major goals of this study were to determine the extent to 

which intercity travelers could be induced to shift from highly 

energy-consumptive to more energy-efficient travel modes and to 
identify means of inducing such mode shifts that could save sig- 

nificant amounts of energy without at the same time causing a 

severe deterioration in transportation services. The short-haul 

transportation of intercity travelers in two high-density areas, the 

Northeast and California corridors, were analyzed, and a group 

of strategies were considered that were expected to shift travelers 

to energy-efficient modes. Associated regulatory and institutional 

issues were also examined. A major concern of this study is the 
reaction of the public to qualitative transportation system changes. 

A methodology for predicting increased or reduced demand caused 

by the imposition of a strategy and a detailed data base on modal 

energy consumption characteristics were developed. The study 
noted a correlation between energy conservation and total demand 
reduction, which is indicative of the hazards of arbitrary adoption 
of federal policies. It was also noted that a significant fraction of 
the total consumption is associated with the air mode. 


ENVIRONMENT 


Closed-Loop Engine Control. G. W. Niepoth and S. P. Stonestreet. 
|EEE Spectrum, Institute of Electrical and Electronics Engi- 
neers, Inc. (345 East Forty-seventh Street, New York, N.Y. 
10017), Vol. 14, No. 11, Nov. 1977, pp. 53-55. TRIS 167610. 

One of the most promising schemes for meeting the 1981 emis- 

sion standards for hydrocarbon, carbon monoxide, and nitrogen 

oxide emissions employs a three-way catalyst in conjunction with 

a closed-loop engine-control system. The problems involved in 

this approach and the engineering designs to resolve those prob- 

lems are discussed. The operation of this system is explained, and 
the elements of the closed-loop system are illustrated. The main- 
tenance of the exhaust constituents at the precise value at which 
the three-way catalyst is most effective is the purpose of the 
closed-loop system. Components of the system include an ex- 
haust gas sensor, an electronic control unit, and a carburetor. 

Tighter emission standards may require a more sophisticated way 

to schedule air-fuel ratio during the cold-start open-loop opera- 

tion. Other features can also be added to the control logic to im- 

prove drivability or emission performance. It is noted that al- 

though an analog control unit may represent the lowest cost im- 

plementation, in the long run, a microprocessor will offer flexi- 

bility to incorporate additional engine-control functions. 


Mini-Computer Software Data Acquisition and Process Control 
System for Air Pollution Monitoring. W. A. Winter and M. 
Farrockhrooz. Office of Transportation Laboratory, Cali- 


fornia Department of Transportation (5900 Folsom Boule- 
vard, Sacramento, Calif. 95819), Sept. 1976, 141 pp.; avail- 
able National Technical Information Service (Springfield, Va. 
22161). TRIS 164026. 
This report gives an overview of the software and individual pro- 
grams used to program a Hewlett Packard minicomputer to con- 
trol the processes within a mobile air-pollution monitoring labora- 
tory and to acquire and store aerometric data. The mobile labo- 
ratories were constructed for use in microscale modeling studies 
along‘active highways. The appendix lists the developed programs 
that were coded in Assembly and FORTRAN languages. Author. 


Environmental Quality, Expenditure Patterns, and Urban Loca- 
tion: Effects on Income Groups. P. F. Ricci and others. 
Socio-Economic Planning Sciences (Pergamon Press, Maxwell 
House, Fairview Park, Elmsford, N.Y. 10522), Vol. 2, No. 5, 
1977,9 pp. TRIS 764996. 

The incidence of environmental quality is related to urban socio- 

economic groups in Canada. The study is concerned first with 

the distributional implications of expenditures for goods and ser- 
vices that are heavy polluters and second with the incidence of 
urban environmental quality on the residents of Montreal, again 
in terms of impact on income classes. The econometric investi- 

gation is cross sectional, provides base-line information of im- 

mediate importance to the social planner, and permits the assess- 

ment of changes in the distributional impacts of pollution for 
areas where the majority of Canadians now live. Author. 


GOODS MOVEMENT 


Proceedings, National Symposium on Transportation for Agricul- 
ture and Rural America, November 15-17, 1976, New Orleans, 
La. Aug. 1, 1977, 278 pp.; available National Technical Infor- 
mation Service (Springfield, Va. 22161). TRIS 170205. 

The papers presented at the symposium were arranged in six ma- 

jor sessions and four keynote-address sessions. The session on 

transportation of agricultural commodities for international trade 
found that published research in this area was limited and largely 
theoretical in nature. Papers in the session on the impact of trans- 
portation regulation on agriculture dealt mostly with trucking. 

They suggested that the economies of size in trucking and quality 

and cost of trucking services provided by both exempt and regu- 

lated truckers need to be researched. Extensive research on the 
relations among people, commodity and service transport systems, 
and potential for rural development were lacking. Research papers 
in the session on the economies of freight transportation in low- 
density rural areas provided a full coverage of this area, from the 
measurement of the extent of excess rail-line capacity to the pre- 

sentation of suggested methods on how capacity-adjustment im- 

pacts may be estimated. Analyses of changes in the energy situa- 

tion suggest an adverse income effect on rural people from in- 
creased fuel prices. The adequacy of research in transportation 
problems affecting agriculture and rural areas was also discussed. 


HIGHWAY TRANSPORTATION 


A System for Road Lighting Cost and Energy Consumption Com- 
Parison. D. Fischer and W. J. M. van Bommel. Light Design 
and Application (Illuminating Engineering Society of North 
America, 345 East Forty-seventh Street, New York, N.Y. 
10017), Vol. 7, No. 7, July 1977, p. 27. TRIS 159614. 

A system of practical road-lighting performance sheets or stan- 

dard lighting schemes has been developed, the use of which al- 

lows lighting quality values to be predicted for each of the four 
types of road surfaces standardized by the International Commis- 
sion on Illumination (CIE), for various road dimensions, luminaire 
spacings, mounting heights, and lighting arrangements. The use 
of these sheets to facilitate the design of road lighting installations 
having to meet CIE quality requirements are described. The 


formulas used in calculating the cost and energy consumption of 
the resultant designs are given. It is shown how these sheets, to- 
gether with a set of computer-calculated data presented jn the 
form of tables and graphs, can be used not only to design road 
lighting installations but also to rapidly evaluate the effect of 
hypothetical design changes. The hypothetical designs, which are 
for a single carriageway and dual carriageway lighted to CIE re- 
quirements, are based on the use of three types of lamps: high- 
pressure sodium, high-pressure mercury, and low-pressure sodium. 
Extensive reference is made to the precalculated data points for 
the former type of road of 9-m poles carrying either high-pressure 
or low-pressure sodium lamps of 150 and 135 W respectively. The 
dual carriageway is shown to be the best lighted of the above 
types but of 150 and 90 W respectively. 


Priority Treatment for High Occupancy Vehicles: Project Status 
Report. M. J. Rothenberg. JHK and Associates (Suite 1112, 
4660 Kenmore Avenue, Alexandria, Va. 22304), March 1977, 
38 pp.; available National Technical Information Service 
(Springfield, Va. 22161). TRIS 159619. 

This report discusses the current status of 14 preferential treat- 

ment projects for buses and car pools in the United States. The 

range of projects covered include bus and car-pool lanes physically 
separated from the flow of other traffic, contraflow lanes, exclu- 
sive median with-flow lanes, bypasses of metered freeway ramps, 
and toll reductions for car pools. Key historical events in the de- 
velopment of each project are cited, and observations are made on 
the effectiveness of each. ‘ 


Crawler Lane Construction on M5: The Use of Narrow Lanes. 
A. D. Maclean and M. Greenway. Traffic Systems Division, 
Traffic Engineering Department, U.K. Transport and Road 
Research Laboratory (Crowthorne, Berkshire RG11 6AU 
England), Report LR782, 1977, 14 pp. TRIS 164400. 

During the construction of a crawler lane at two gradients on the 

M5 motorway in 1975, two lanes were kept open to traffic up 

the gradient by remarking the carriageway with substandard lane 

widths. The effects of the reduced lane widths on traffic flow 
were minimal, although advisory speed limits on the sites prob- 
ably reduced the speed of traffic on the gradients and their ap- 
proaches. The traffic delays averaged only 12 vehicle-h/h when 
the narrow lanes were operating. Later in the work, lane closures 
and two-way operation restricted the uphill traffic to only one 

lane and produced considerable delays as a result (up to 112 

vehicle-h/h). Consequently, when it was necessary to close one 

of the carriageways during the final stages of the work, a system 
of two-way operation on narrow lanes was implemented. This 
system provided two lanes for traffic up the gradients, and re- 
duced the delays to 53 vehicle-h/h. Author. 


Driver and Pedestrian Behavior: The Effect of Specialized Cross- 
walk IIlumination. M.S. Janoff and others. Journal of the 
I|uminating Engineering Society (Illuminating Engineering 
Society of North America, 345 East Forty-seventh Street, 
New York, N.Y. 10017), Vol. 6, No. 4, July 1977, pp. 202- 
208. TRIS 159611. 

Specialized crosswalk illumination systems were designed and in- 

stalled at seven high accident crosswalks in Philadelphia. Photo- 

metric, detection, observational, and attitudinal surveys and ex- 
periment showed significant improvement resulting from the use 
of this specialized form of illumination. The illumination con- 
sisted of a 90-W low-pressure sodium lamp in a luminaire with 
either a symmetric or asymmetric distribution. The high level of 
both horizontal and vertical illumination with minimal glare in 
the crossing area increased the visibility of pedestrians at greater 
distances. The behavior patterns of pedestrians using the crossing 
improved after installation of the illumination. A users manual 
has been developed and presents practical recommendations and 
guidelines for implementation of special crosswalk illumination 
systems. 


MAINTENANCE 


Economic Analysis of Roadway Occupancy for Freeway Pave- 
ment Maintenance and Rehabilitation. B. C. Butler, Jr. Byrd, 
Tallamy, McDonald and Lewis, Division of Wilbur Smith and 
Associates (2921 Telstar Court, Falls Church, Va. 20590), 
final report, Oct. 1974, 291 pp.; available National Technical 
Information Service (Springfield, Va. 22161). TRIS 142855. 

This volume provides a complete description of the scope, ap- 

proach, and results of evaluating the economic impact of roadway 

occupancy for maintenance. Account is taken of operating cost 
of motor vehicles, value of time, accidents, and pollution under 
various freeway traffic conditions. The assessments and conclu- 


sions are based on previous state of the art and study of field data. 
Author. 


Plant Growth Over an Underground Power Transmission Proto- 
type. F.S. Spencer. Ontario Hydro Research Quarterly (800 
Kipling Avenue, Toronto, Ontario, Canada M8Z 5S4), Vol. 27, 
No. 4, Fourth Quarter, 1975, pp. 17-23. TRIS 157890. 

Field tests have indicated that common agronomic crops, turf 

grasses, and shrubs can be established in soil heated by a ducted, 

air-insulated, high-voltage underground transmission prototype. 

During a 2-year test period the quality and yield of agronomic 

crops was lower in heated duct areas than in unheated control 

areas. Turf grasses and shrubs appeared to be most tolerant of 
the heated conditions. Growth and winter dormancy of shrubs 
were not affected by thermal stress. Author. 


Economic Impact of Highway Snow and Ice Control: State of 
the Art. B. H. Welch and others. Research and Development 
Section, Utah Department of Transportation (757 West Sec- 
ond South, Salt Lake City, Utah 84104), Sept. 1976, 293 pp.; 
available National Technical Information Service (Springfield, 
Va. 22161). TRIS 164020. 

This state-of-the-art report covers maintenance, traffic, safety, 

environment, roadway damage, vehicle corrosion, structural de- 

terioration, and economic analyses. In the maintenance portion, 
an in-depth review of public relations, public opinion, sovereign 
immunity, procedures, materials, and equipment is presented. 

The economic impact of snow and ice on traffic and safety as 

related to traffic volume changes, fuel consumption, tardiness, 

comfort, and convenience is considered. The environmental sec- 
tion is mainly concerned with the effects of deicing salts on the 
environment. Alternative materials and methods are also re- 
viewed. The consequence of snow and ice removal on pavement 
paint stripes and pavement markers is covered under pavement 
damage. The problems related to vehicle corrosion and bridge 
deterioration are examined. Author. 


PUBLIC URBAN TRANSPORTATION 


Central Area Access Study. M. K. Becktenberg. Chicago Depart- 
ment of Development and Planning (Room 1000, City Hall, 
121 North LaSalle Street, Chicago, II]. 60602), Jan. 1977, 50 
pp. TRIS 159609. 

This study is designed to assess the impacts ot major transit and 

roadway improvements on the environment and travel behavior in 

327 microarea analysis zones of the 10.5-mile? central area of 

Chicago for 3- and 10-year horizon forecasts of land use. This 

technical report documents the sources of and the procedures 

used to develop floor space and dwelling unit data for trip genera- 
tion. The data base is an inventory of all buildings in the central 
area coded by use. A 1975 file was prepared and backdated to 

1970 to relate to regionwide 1970 home-interview travel data. 

Forecasts were prepared for 1978 and 1985. Employment and 

other data not used are reviewed. Tables of floor space and dwell- 

ing units and the trip generation process are not presented. 


Costs and Beneficiaries of Atlanta Mass Transit. A. Farkas. Atlanta 
Economics Review (College of Business Administration, 
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Georgia State University, Atlanta, Ga. 30303), Vol. 27, No. 4, 

July-August 1977, pp. 50-54. TRIS 164019. 
Research is reported that was designed to determine the beneficia- 
ries of mass transportation in the Atlanta Region. The point is made 
that the Metropolitan Atlanta Rapid Transit Authority should 
offer a wider range of transportation services and costs to a con- 
suming public within a complex geographic area. The appeal of 
mass transportation is affected by costs, quality of service, and 
competition with other modes. To decrease the inequity of time 
costs between the automobile and mass transit, the service level 
of mass transit must approach that of the automobile. The po- 
tential for.increased transit ridership is greatest for high-income 
suburbanites. It is recommended that the diversion of automobile 
use to mass transit should be encouraged through higher parking 
fees or other automobile restrictions during peak hours. Collec- 
tor bus service on a reservation basis should be available to sub- 
urban residences to minimize the time costs of transit travel. Fur- 
ther recommendations regarding the costs of services to higher in- 
come riders, exclusive bus lanes, a regional train system, and the 
dissemination of information on the costs of modal choices are 
also presented. 


Obstacles to Comparative Evaluation of Transit Performance. 

G. J. Fielding and R. E. Glauthier. Institute of Transportation 

Studies, University of California (Irvine, Calif. 92717), ITS-I- 

SP-77-1, April 1977, 10 pp. TRIS 164398. 
The problems encountered and the issues raised in efforts to col- 
lect reliable and uniform operating and financial data from transit 
operators in California are detailed. The data were collected to 
test the usefulness of performance indicators that were specified 
for criteria for evaluating public transit performance. The prob- 
lems discussed include those relating to why the data are not re- 
ported, the meaning of the data, and whether the data are out- 
dated. It is recommended that data requirements and data report- 
ing channels be simplified. The required data items must be 
clearly defined and the generation techniques must be specified. 
The area of data requirements, collection, and use needs the com- 
bined and cooperative attention of the transit industry, govern- 
ment, and research community. 


An Introduction to Transit Marketing. Office of Transit Manage- 
ment (Urban Mass Transportation Administration, U.S. De- 
partment of Transportation, 400 Seventh Street, S.W., Wash- 
ington, D.C. 20590), 13 pp. TRIS 164021. 

This report, which discusses the need for transit marketing and 

lists its values to the decision maker, details the components of a 

marketing program and makes a few cautionary remarks about 

transit marketing. The five sequential areas of activity of a mar- 
keting program are determination of markets and mobility needs 
in terms of service, price, and other attributes; determination of 
opportunities for expansion; initiation of a program to fulfill con- 
sumer needs consistent with available resources; advertising and 
promotion; and evaluation of effectiveness. These activities en- 
compass the following elements: consumer research to identify 
the groups offering greatest potential ridership and to indicate 
their trip-making patterns; service planning to develop routes, 
service modes, and other operational elements; attractive pricing 
policies and fare structures; user information and communication 
to increase the consumers’ ability to use transit; promotional ele- 
ments; and monitoring of the marketing effects. 


RAIL TRANSPORTATION 


Rail Merger Study. Rail Services Planning Office, Interstate Com- 
merce Commission (1900 L Street, N.W., Washington, D.C. 
20036), preliminary report, Nov. 1977, 39 pp. TRIS 167915. 

This report contains preliminary recommendations of the Rail 

Services Planning Office, Interstate Commerce Commission, con- 

cerning the future course of rail mergers and consolidations. This 

report marks the first point in the studies mandated by the Rail- 
road Revitalization and Regulatory Reform Act of 1976. Among 


the recommendations to the ICC are restructure rail through the 
merger process; endorse end-to-end mergers for they are more ad- 
vantageous and less risky than parallel mergers; emphasize volun- 
tary agreement among carriers rather than government directive; 
base labor protective conditions on statute; continue present poli- 
cies with respect to national defense as a merger criterion; and 
continue present procedures with respect to environmental and 
community impact. The report also states that mergers are not 
the effective way to deal with marginal carriers and that ICC’s 
primary responsibility is to ensure adequate service rather than 
preservation of corporate entities. 


The Applicability of Section 1(18) of the Interstate Commerce 
Act to Rail Line Construction in Western Coal Regions. M. J. 
Falk and R. |. Chais. !CC Practitioners’ Journal (Association 
of Interstate Commerce Commission Practitioners, Federals- 
burg, Md.), Vol. 45, No. 2, pp. 175-194, Jan.-Feb. 1978. 
TRIS 170784. 

A provision of the Interstate Commerce Act exempting spur and 

industrial tracks from federal regulation when the tracks are lo- 

cated within a state is examined in the light of new railroad con- 
struction. Development of western coal reserves promises to 
spark a resurgence in railroad building. Much of this construction 
will be undertaken without effective ICC control as railroads seek 
to invoke the exemption to cover lengthy lines and in other cases 
arrange for shipper construction that eventually then will be pur- 
chased by the carriers. The implications for national transporta- 
tion policy and for possible adverse impact on the viability of ex- 

isting, older segments of a carrier’s network are examined. A 

table lists 1088 miles of such lines under construction or pro- 

jected. 


Rail Systems Diagram. Interstate Commerce Commission (1112 
ICC Building, Washington, D.C. 20423), Sept. 1977, 10 pp. 
TRIS 167576. 

The Regional Rail Reorganization Act of 1973 and the Railroad 

Revitalization and Regulatory Reform Act of 1976 have fostered 

a coordinated federal, state, and local effort to develop alterna- 

tives to railroad abandonments or discontinuances of rail service. 

This package of maps, printouts, and statistical summaries is in- 

tended to enhance the planning required by the 1976 act by pre- 

senting a composite overview of the present and future rail sys- 
tems within the individual states. Those lines that carriers may 
seek to abandon in the future, for which abandonment may be 
sought within 3 years and for which abandonments applications 
are pending, are color coded so that planners can evaluate and as- 
sess the viability of light-density lines. 


SOCIAL AND HUMAN FACTORS 


Mobility of People and Goods in the Urban Environment: Mo- 
bility of the Handicapped and Elderly. J. Falcocchio and 
others. Department of Transportation Planning and Engineer- 
ing, Polytechnic Institute of New York (333 Jay Street, 
Brooklyn, N.Y. 11201), Sept. 1976, 127 pp.; available Na- 
tional Technical Information Service (Springfield, Va. 22161). 
TRIS 164080. 

An evaluation methodology for the analysis of alternative trans- 

portation improvements for the handicapped and elderly is pro- 

posed. The approach is based on the ability to incorporate the 
qualitative attributes of transportation systems that are Particu- 
larly significant to the handicapped and elderly groups. Those at- 
tributes include comfort and convenience, security and safety, 
and accessibility. In addition, this study addresses the issues of 
demonstration project planning and offers guidelines for the de- 
sign of demonstration experiments that can produce results that 
are capable of objective analytical interpretation. Author. 


Transportation Needs for the Disabled and the Elderly: Summary 
and Report. City of Seattle, King County, and Metro Transit 


(Municipal Reference, 600 Municipal Building, Seattle, Wash.), 

Jan. 1977, 273 pp. TRIS 159603. 
This study summarizes more than a year of research into the ac- 
cessibility and utility of transportation for elderly and disabled 
people in Seattle and King County. The following areas of study 
are included: characteristics of the elderly and handicapped 
population of King County; transportation needs and problems 
of the elderly and disabled; supply of transportation services; and 
policy recommendations. In addition, four major action areas were 
selected by the study, each promoting one or more aspects of mo- 
bility for the elderly and disabled individual. The major areas of 
intervention are physical aspects, social and psychological aspects, 
economic aspects, legal and political aspects, and geographic as- 
pects. These intervention areas are further broken down and evalu- 
ated for their capacity for enhancing mobility. They are accom- 
panied by recommended action agendas that propose specific in- 
tervention and are to be refined and developed by the study team 
in its final phase and by others working in the field. 


Elderly and Handicapped Transportation Needs in the Dubuque 
Area. F. £. Sherkow. East Central Intergovernmental Associa- 
tion (Suite 22B Fischer Building, Post Office Box 1 140, 
Dubuque, lowa 52001), July 1977, 67 pp. TRIS 164024. 

The transportation needs of the elderly and handicapped have 

been met or partially met in urban areas by varied combinations 

of transit and paratransit services. For the most part, these ser- 
vices have been uncoordinated and may have been designed and 
operated for a specific target group or population. This document 
denotes the Dubuque experience in the field of paratransit and 
transit fulfillment of the elderly and handicapped transportation 
needs and suggests an alternate path in the attempt to meet those 
needs. This report includes discussions of travel needs, socioeco- 
nomic background data, existing services, and travel alternatives. 

Author. 


Women in Transportation. R. K. Pack. IIlinois Department of 
Transportation (126 East Ash Street, Springfield, III. 62706), 
Oct. 31,1977, 7 pp. TRIS 167584. 

This discussion of the importance of women in the workforce 

notes that in transportation the number of women entering the 

fields of civil engineering, urban planning, economics, and math- 
ematics is increasing. In addition to the professional areas, an in- 
creasing number of women are entering nontraditional work roles 
such as highway maintenance work. Four important facts regard- 
ing women in transportation are noted: Women are seeking em- 
ployment in nontraditional areas with increasing frequency; deci- 
sions on hiring and job assignments for nontraditional jobs should 
be based on the individual's ability and interest; the side benefits 
produced as a result of an equal-employment opportunity (EEO) 
program should not be overlooked such as the highlighting of 
training needs; and the success or failure of an EEO program rests 
with the perceived support of top and middle management by the 
first-line supervisors. 


SOILS AND GEOLOGY 


Some Observations on the Use of Horizontal Drains in the Cor- 
rection and Prevention of Landslides. D. L. Royster. Division 
of Soils and Geological Engineering, Tennessee Department 
of Transportation (805 Transportation Building, Nashville, 
Tenn. 37219), monograph, August 1977, 55 pp. TRIS 
164085. 

Subsurface water may act in any number of ways to reduce the 

stability of cuts and embankments. Among these are decrease in 

cohesion, subsurface erosion, lateral pressure in fractures and 
joints, and excess pore water pressure. One way of removing 
subsurface water is through the use of horizontal drains, which 
are holes drilled into an embankment or cut slope and cased with 
perforated metal or slotted plastic liner. The equipment, ma- 
terials, and procedures used in the drilling and installation of 
horizontal drains have been improved and refined considerably 


since the California Division of Highways first introduced its 
“hydrauger’’ in 1939. The development of PVC pipe, improve- 
ments in drill bits and drill stem, and development of drilling 
machines capable of producing high thrust and torque have made 
subsurface drainage a significant and economical alternative in 
the repair and prevention of some types of landslides. 


A Probabilistic Analysis of Embankment Stability Problems. 
L. W. Gilbert. Soils and Pavements Laboratory, U.S. Army 
Engineer Waterways Experiment Station (Post Office Box 
631, Vicksburg, Miss. 39180), July 1977, 15 pp. TRIS 
164079. 
In this thesis, a probablistic model is developed to predict the 
reliability of an embankment constructed on soft saturated clay. 
The model is based on a circular arc method of analysis, supple- 
mented with a measure of the uncertainty in the resisting over- 
turning moments. Two case studies were analyzed in this thesis 
by both the conventional method of analysis and the probability 
model. The results indicate that the uncertainties in bias correc- 
tion factors are the dominant sources for both field vane testing 
and unconfined compression testing. The basic probability 
model is then extended to include the effect of embankment 
length on the computed failure probability. Two approaches are 
taken. The first is a direct extension of the basic model, consider- 
ing the actual embankment length as a multiple of the minimum 
embankment length required to satisfy the assumption of ‘plan 
strain.’’ The second approach is a three-dimensional probability 
model developed from a first passage failure criterion. Author. 


A Modified Mercury Tensiometer. L. Savvides and others. Soil 
Science Society of America Journal (Soil Science of America, 
Inc., 667 South Segoe Road, Madison, Wisc. 53711), Vol. 41, 
No. 3, May-June 1977, p. 660. TRIS 164012. 

This paper introduces a modified type of mercury tensiometer. 

The manometer in this tensiometer uses the same principle as used 

in other mercury manometers. However, the main difference is 

that the mercury manometer is contained within the tensiometer 
body itself. A relatively small volume of mercury is used, and 
the small mercury reservoir can be filled or emptied rather easily. 

Once the reservoir is filled, the mercury can usually be safely left 

for the life of the tensiometer. Tensiometers of the proposed 

design have been handled successfully for scheduling irrigation on 
shallow soils by unskilled farmers in Cyprus for the last 4 years. 

Author. 


Crawford-South: Colorado’s First Full Length Lime Stabilization 
Project. D. E. Donnelly and others. Planning and Research 
Section, Colorado Division of Highways (4201 East Arkansas 
Avenue, Denver, Colo. 80222), final report, March 1977, 25 
pp.; available National Technical Information Service, Spring- 
field, Va. 22161. TRIS 157897. 

Eleven years of evaluation since construction with lime-tilled sub- 

grade soils in place of aggregate subbase indicate that lime stabili- 

zation can be substituted for standard subbase materials. The few 
small failures that have occurred are attributed to poor drainage. 

Lime was spread on the scarified subgrade directly from the trans- 

port by using a homemade spreader. Mixing was accomplished 

with a Bros mixer towed behind a medium-sized tractor. Initial 
mixing into the soil was done immediately after the dry lime had 
been spread, and enough water added to bring the soil up to at 
least optimum. Further details of construction, soil conditions, 
cost, and evaluation are described. The amount of lime used for 
stabilizing the soil was determined by unconfined compressive 
strength tests. The soils tested did not show a great increase in 
compressive strength upon the addition of lime. Approximately 

150 000 equivalent 18-kip axle loads have been sustained by this 

roadway in the last 11 years. 


Finite Element Analysis of a Reinforced Earth Wall. M. M. 
Al-Hussaini and L. D. Johnson. Soils and Pavements Labora- 
tory, U.S. Army Engineer Waterways Experiment Station 
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(Post Office Box 631, Vicksburg, Miss. 39180), July 1977, 

127 pp. TRIS 164011. 
This report describes a simplified approach for analyzing the in- 
strumented reinforced earth wall that was previously constructed 
and loaded to failure at the U.S. Army Engineer Waterways Ex- 
periment Station. The three-dimensional problem was approxi- 
mated by a structurally equivalent two-dimensional system, and 
a two-dimensional finite element method was used in the analysis. 
The nonlinear behavior of the earth fill of the reinforced earth 
wall was simulated by hyperbolic formulation. The behavior of 
the metal skin element and reinforcing strips was assumed linear 
elastic until the yield stress was reached; thereafter, these metal 
components were assumed to fail plastically. Interface elements, 
to accommodate slippage between components of the reinforced 
earth wall, were also employed in the analysis. Author. 


Evaluation of Laboratory Suction Tests for Prediction of Heave 
in Foundations Soils. L. D. Johnson. Soils and Pavements 
Laboratory, U.S. Army Engineer Waterways Experiment Sta- 
tion (Post Office Box 631, Vicksburg, Miss. 39180), Aug. 
1977,112 pp. TRIS 164082. 

Commonly used methods for determining swell potential and pre- 

dicting volume change and in situ heave are evaluated from the 

standpoint of simplicity, economy, reliability of test data, and 
simulation of field conditions. A new method for determining 
swell potential and predicting in situ volume changes based on 
soil suction relations is described. The suction method is sim- 
ple, takes little time, requires inexpensive equipment, and may 
simulate important field conditions including effects of lateral 
pressure and mechanics of the heaving process more closely than 
swell tests. Comparisons of results of tests performed on undis- 
turbed samples indicate that swell pressures computed by the 
suction method and denoted in this report as suction swell pres- 
sures are similar to swell pressures measured from swell tests. 

The amount of swell pressure depends on the type of swell test. 


WATER TRANSPORTATION 


Oil/Water Separator. Marine Week (ICP Industrial Press Ltd., 
Dorset House, Stamford Street, London SE1, England), Vol. 
4, No. 3, September 1977, 1 p. TRIS 167732. 
Claimed as a unique method of mechanically separating oily water 
mixtures, a device called the RDS oil-water separator is being mar- 
keted by a U.S. manufacturer, previously known for his oil spill 
recovery vessels that skim oil and debris from the water’s surface. 
Designed for removing microscopic oil particles from mixtures 
typically found in storm-water runoff, process waters, and bilge 
and ballast, the RDS has been field tested successfully in such ap- 
plications for more than a year, the company claims. It is said to 
represent a breakthrough in separator technology in that oil-laden 
influent is handled. mechanically to ‘’quiet’’ oil-water droplets so 
that natural forces of buoyancy and olephillic attraction permit 
oil droplets to coalesce and rise for subsequent removal from the 
surface. Droplets as small as 20 um are removed, and the effluent 
delivered contains less than 10 ppm of oil, an amount that far 
exceeds current requirements of the U.S. Environmental Protec- 
tion Agency. Author. 


JSMDA Develops New Energy-Saving Devices: ‘’T’’ Stern Form 
and No-Engine Room System. N. Hamada. Zosen (Tokyo 
News Service Ltd., 10 Ginza Nishi, 8-chome, Chuo-ku, Tokyo, 
Japan), Vol. 22, No. 2, 1977, 4 pp. TRIS 165879. 

The new stern shape, designed to match a larger diameter pro- 

peller, features a tunnel extending from the midship bottom sec- 

tion to the stern bottom. This improves the flow of water around 
the stern and at the same time increases the deadweight (dwt) ca- 
pacity as much as the engine and fuel tank space can be reduced. 

Comparison with conventional hull form is given for a 74 000-dwt 

bulk carrier. With the ‘‘no-engine room system,” the effect is to 


be doubled by the combined use of electrical propulsion system 
based on multilevel engine room arrangement. Author. 


Critical Course Monitor. Marine Week (IPC Industrial Press Ltd., 
Dorset House, Stamford Street, London SE1, England), Vol. 
4, No. 37, Sept. 30, 1977, 1 p. TRIS 167731. 
A complete underwater detection system to help prevent ground- 
ings of oceangoing vessels has been developed by a U.S. manufac- 
turer of sonar equipment for the fishing industry and offshore 
research vessels. The new system—the critical course and depth 
monitor system (CCDM)—incorporates advanced marine elec- 
tronics as well as a new technology applied specifically to the 
needs of large oceangoing vessels. The CCDM includes two scan- 
ning sonars, a digital compass, two depth sounders, a chart re- 
corder, and alarms; it provides advance warning of any hazards 
ahead of or beneath the vessel and, in addition, sounds an alarm 
when the vessel veers off a preset course or when it approaches a 
depth considered critical by the captain. The low-frequency, 
long-range scanning sonar with chart recorder can provide detailed 
resolution of bottom contours and underwater obstructions. It is 
capable of a complete scan around the vessel, 1500 m (4500 ft) 
in any direction, or any specific sector of water. Underwater ob- 
structions and other targets are indicated in relative size, range, 
and bearing on a cathode ray tube. At the same time, a digital 
readout shows any one of three ranges: horizontal range to the 
target, slant range of sonar beam to the target, and vertical depth 
of the target. The second sonar included in the system, also with 
a cathode-ray-tube presentation, is a high-frequency unit to pro- 
vide close detail of bottom conditions and underwater obstruc- 
tions. Synchronized with the low-frequency sonar, it will simul- 
taneously investigate targets first observed on the low-frequency 
unit. The system can also be used during docking of a vessel when 
close-range, high-resolution information would be helpful. Author. 


A Chemical Method for Ice Destruction. R.C. Parsons and R. M. 
Hopkins. Proceedings, 4th International Conference on Port 
and Ocean Engineering Under Arctic Conditions (Newfound- 
land Memorial University, Canada, St. John’s, Newfoundland, 
Canada), Sept. 1977, 12 pp. TRIS 167690. 

A novel method for ice destruction is described in which ice is 

reacted with gases such as ammonia, hydrogen chloride, sulphur 

dioxide, or volatized ammonium chloride. The associated equip- 
ment to deliver these reactants to the ice is simple and consists 
only of nozzles, tanks, pressure regulating valves, and hose. This 
equipment and ammonia used as a reactant gas make it possible 
to achieve drilling rates up to 210 cm/min. Because of the ‘‘salt- 
ing’’ effect that occurs when the reactant gas dissolves in the melt- 
water, refreezing is minimized. Applications for the method in- 
clude drilling in icebergs for the placing of explosive charges or 
for the setting of anchor bolts for towing, deicing of ship super- 
structures, deicing of canal locks, and reduction of friction be- 
tween the hull of an ice breaker and the ice surface. Author. 


Intermodalism With a Purr. Via Port of New York-New Jersey 
(Port Authority of New York and New Jersey, 1 World Trade 
Center, New York, N.Y. 10048), Nov. 1977, pp. 4-5. TRIS 
167816. 

At the New York-New Jersey port, Atlantic Sea Tiger is the new 

intermodal transportation service that combines the time saving 

advantages of air freight movement with the cost saving features 
of ocean transportation. Sea Tiger, as it is called in abbreviated 
form, greatly reduces the transit time of export-import shipments 
moving between Europe and the U.S. West Coast via the bi-state 
port. Possible through the close cooperation of Flying Tigers and 

Atlantic Container Line, the service is also designed for swift, ef- 

ficient transport of Asia-bound containerized cargo moving from 

Europe via the bi-state port and U.S. West Coast. The article pro- 

vides a brief description of the service modeled on the Pacific Sea 


Tiger operation, sample air freight rates, and simplified documen- 
tation. Author. 


THE Transportation Research Board is 
an agency of the National Research 
Council, which serves the National 
Academy of Sciences and the National 
Academy of Engineering. The Board's 
purpose is to stimulate research con- 
cerning the nature and performance of 
transportation systems, to disseminate 
information that the research produces, 
and to encourage the application of ap- 
propriate research findings. The Board's 
program is carried out by more than 
150 committees and task forces com- 
posed of more than 1800 administra- 
tors, engineers, social scientists, and 
educators who serve without compen- 
sation. The program is supported by 
state transportation and highway de- 
partments, the major administrations 
of the U.S. Department of Transporta- 
tion, the Association of American Rail- 
roads, and other organizations inter- 
ested in the development of transporta- 
tion. 


The Transportation Research Board 
operates within the Commission on 
Sociotechnical Systems of the National 
Research Council. The Council was 
organized in 1916 at the request of 
President Woodrow Wilson as an agency 
of the National Academy of Sciences 
to enable the broad community of 
scientists and engineers to associate 
their efforts with those of the Academy 
membership. Members of the Council 
are appointed by the president of the 
Academy and are drawn from academic, 
industrial, and governmental organiza- 
tions throughout the United States. 


The National Academy of Sciences was 
established by a congressional act of 
incorporation signed by President 
Abraham Lincoln on March 3, 1863, to 
further science and its use for the gen- 
eral welfare by bringing together the 
most qualified individuals to deal with 
scientific and technological problems 
of broad significance. |t is a private, 
honorary organization of more than 
1000 scientists elected on the basis of 
outstanding contributions to knowl- 
edge and is supported by private and 
public funds. Under the terms of its 
congressional charter, the Academy is 
called upon to act as an official—yet 
independent—advisor to the federal 
government in any matter of science 
and technology, although it is not a 
government agency and its activities 
are not limited to those on behalf of 
the government. 


To share in the task of furthering 
science and engineering and of advising 
the federal government, the National 
Academy of Engineering was estab- 
lished on December 5, 1964, under the 
authority of the act of incorporation 
of the National Academy of Sciences. 
Its advisory activities are closely coor- 
dinated with those of the National 
Academy of Sciences, but it is inde- 
pendent and autonomous in its orga- 
nization and election of members. 


